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IMAGE REPRESENTATION USING FAST ALGORITHMS
BASED ON THE ZAK TRANSFORM

I. GENERAL INTRODUCTION

Visual images can, in many contexts, be most efficiently represented by decomposing them
into spectral functions that can then be added together to reconstruct the image (cf., Geri, Zeevi
& Porat, 1 990). Further, the human visual system has certain properties which suggest the most
appropriate characteristics for the spectral functions used to represent visual imagery. As noted
above, the human visual system is spatially inhomogeneous, and so the most appropriate basis
functions are those that are localized (i.e., that have finite extent). Also, the visual mechanisms
presumed to underlie form discrimination are symmetrical, and so it may be useful for the basis
functions, used to represent visual imagery, to be symmetrical. Finally, it is most appropriate to
represent images using orthogonal basis functions which allow representation with minimal

redundancy and with the fewest number of coefficients.

The foregoing suggests that the ideal set of basis functions, for representing visual images,
should be localized, symmetrical, and orthogonal. The problem is that a basis with finite support
(ie., one thatis spatially localized) cannot be both orthogonal and symmetrical. Therefore, as a
practical matter, the chosen basis must represent a compromise among the properties of
localization, symmetry, and orthogonality. One example of a popular basis is the Gabor functions
(cf. Porat & Zeevi, 1988), which, although not orthogonal, provide good combined localization in
position and spatial-frequency. Another well-known basis is the wavelets devised by Daubechies
(1988), which are localized and orthogonal but are not symmetrical. In t_he present experiment,
we describe three bases derived from window functions that have various desirable properties in
the context of image representation. We begin in Part II by attempting an intuitive description of

the Zak transform (ZT) based on an analogy with the more familiar Fourier transform.

In Part III, we present a mathematical technique for amalyzing images based on
two-dimensional Hermite functions that are translated in both space and spatial frequency.
Although the translated functions are not orthogonal, they do constitute a frame and hence can be




used for image expansion. The technique has the practical advantage that fast algorithms based
on the ZT can be used to compute expansion coefficients. We describe properties of the ZT that
are relevant to image representation, and which allow us to use the ZT to both efficiently compute
expansion coefficients and to reconstruct images from them. Finally, we use a Hermite function
frame to decompose and reconstruct a texture image.

In Part IV, an image representation technique is described, which uses a window function
that provides good localization in both space and spatial frequency. The window function is
obtained by weighting the ZT of a gaussian. The weighting procedure eliminates the zero in the
ZT thus allowing efficient and stable computation of expansion coefficients with respect to the
derived window fimction. Since the window function is related to Gabor functions and, in
addition, resembles a visual receptive field, it may also be useful in visual representation and
modeling.

Finally, in Part V, we describe an application of the discrete cosine transform (DCT) to the
representation of images in the combined position/spatial-frequency domain. The major
computational tool for calculating the coefficients is what we call the discrete Zak-Cosine
transform (DZCT). The technique is mathematically complete in that the original image can be

reconstructed exactly.

| II. INTRODUCTION TO THE ZAK TRANSFORM

Fourier transform techniques are inherently limited in that their associated basis functions

are theoretically infinite in extent and hence cannot adequately represent the localized features
typical of most real-world images. This limitation can be addressed by combined

position/spatial-frequency representations based on the Wigner distribution, ambiguity functions,

Gabor functions, etc. (cf., Jacobson & Wechsler, 1988). Although the Zak Transform (ZT) was

originally developed in the context of quantum mechanics (Zak, 1967), it has been used

extensively in other areas of both pure (Janssen, 1982) and applied (Auslander, Gertner &

Tolimieri, 1991; Bergmans & Janssen, 1987) research. Further, as noted by Zeevi and Gertner

(1992), the ZT can be used in image representation to map a two-dimensional signal (such as an




image) into a four-dimensional space which can be interpreted as consisting of two spatial
dimensions and two spatial-frequency dimensions. It will now be shown that the ZT is, in a sense,
a partial or intermediate result of the Fast Fourier Transform (FFT), and that it provides an
effective joint position/spatial-frequency representation. The following discussion of the Zak
transform considers one-dimensional signals only and is meant to be elementary an intuitive. A
more detailed description of the ZT, its properties, and its application to two-dimensional signals
(images) will be presented in Part III.

Consider first an eight-element, one-dimensional vector of data as shown at the top of
Figure 1. An FFT can be performed on this vector as follows: 1) Decompose the vector into
smaller vectors and rearrange them as shown in the second and third panels of Figure 1. This
maps the eight-element vector into a two-dimensional 4x2-element array. 2) Compute an FFT, of
length two, on each of the four columns. 3) Multiply by an appropriate phase factor. 4) Compute

~ an FFT, of length four, on each of the two rows. 5) Reindex back to a one-dimensional array that

now represents frequency.

Now consider the discrete ZT as applied to a 16-element vector. The individual data
points, which are at a relatively fine scale, are first partitioned into a coarser scale, as shown at the
top of Figure 2. The samples corresponding to each index on the coarser scale are then mapped
mto rows forming a 4x4 array aé shown in the second panel of Figure 2. Each cell in the resultant
array is thus represented by two numbers--one corresponding to. the coarse scale and one
corresponding to the fine scale. Next, an FFT is performed on the first row of the array that
represents the set of first samples, on the fine scale, within each coarse block. The results (i.e.,
the Fourier coefficients) are placed in the corresponding row of a second array, which therefore
contains the FT of the set of first-fine samples within each coarse block. This process is
continued for each row in the original array, so that each row in the second array contains the
coefficients associated with successive sets of fine samples. As a result of this procedure, we now
have a two-dimensional representation of the original one-dimensional signal. We have lost some
resolution in one dimension (the original data dimension, e.g., time or position), but we have

added resolution in another (the transform or frequency) dimension.




position

X; | Xs

FFT
¢

re-index

v

J ()

Tl FoolFoa|Foo | 0

Foo)|F o

spatial frequency

Figure 1.

Steps in Performing a 1-D Fast Fourier Transform

4




1 3 4
3141112 4111213141112]83
1,1 211 3,11 41
1,2 122} 32| 42
1,3 ]1231]33]43
14 | 24 | 34 | 44
v
Fourier Transform
v
( 1,1 2,1 3,1 4,1 )5[1
( 12 | 22 | 32 | 42 )32
time 1,3 23 | 33 431
( ’ ) ’ 1 )gs
1,4 24 | 34 | 44
o T T el i
frequency
Figure 2

Steps in Performing a 1-D Zak Transform

5




By analogy with Figure 1, Figure 2c shows that the ZT is an intermediate step in an
ordinary FFT. This intermediate procedure has several interesting and useful properties. First,
the ZT is quasi-periodic (i.e., its absolute value is periodic in both of the dimensions described
above), so that the ZT at a higher frequency can be obtained by simply extending the ZT at a
Jower frequency. Second, the ZT of a shifted (in either or both dimensions) gaussian is equal to
the ZT of an unshifted gaussian times a phase factor. It is also a well-known FT property that a
shift in time, for instance, is equivalent to multiplying by a phase factor in frequency. However,
this property is even more powerful in the context of the ZT since it applies to both (all)
dimensions. As a result, and as is more fully described in the Introduction to Part IV, rather than
taking the ZT of gaussians at all positions and frequencies, it is only necessary to calculate the ZT
of a single gaussian and multiply it by the appropriate (complex-exponential) phase factors.

The ZT properties just described, as well as others, will be discussed m more detail in the
next section, where a technique is described for calculating Gabor-like expansion coefficients

using the ZT of window functions related to gaussian derivatives.

III. IMAGE REPRESENTATION USING HERMITE FUNCTIONS

Introduction

Most %eatures of interest in natural and man-made images are spatially localized. It is,
therefore, not surprising that the mammalian visual system has evolved properties to deal with
localized features. One such property is the visual receptive field (VRF), the most salient
characteristics of which are its limited spatial extent and the form of its sensitivity profile. Early
models of the visual system suggested that the VRF was analogous to a Fourier analyzer
(Braddick, Campbell & Atkinson, 1978). This analogy was known even then to be inadequate
since Fourier analysis is global in nature and thus cannot adequately model the visual response to
locéljzed spatial features. One of the more popular models suggested for addressing this
inadequacy involved the introduction of Gabor functions (Daugman, 1980; Marcelja, 1980) to
replace the sinusoids used in Fourier analysis. Gabor functions (i.e., gaussian-weighted sinusoids)
are spatially localized, and were initially popular because they were known to provide the highest

conjoint resolution in the spatial and spatial-frequency domains. ~Two-dimensional Gabor




functions have also been found to resemble the VRF of many cortical cells (Daugman, 1988;
Jones & Palmer, 1987).

Many finctions, in addition to Gabor functions, have been proposed to describe VRF
profiles. These include differences of gaussians (Kulikowski, Marcelja & Bishop, 1982; Rodieck
& Stone, 1965), Laplacians of gaussians (Marr & Hildreth, 1980), and gaussian derivatives (Stork
& Wilson, 1990; Young, 1987). It is no coincidence that all of these functions involve gaussians
in some form.- As noted by Marr (1982) and by Koenderink (1984), efficient feature extraction
requires that images be analyzed at multiple spatial scales. Thus, analysis at a particular scale
involves the use of blurring to remove details at higher levels. The gaussian is uniquely suited to
this role in that it is smooth and localized, and hence least likely to introduce either spatial or

spectral artifacts.

Koenderink and van Doorn (1990) have suggested a taxonomy of mathematically
allowable VRF profiles based on sets of functions consistent with known properties of the visual
system such as size invariance, absence of spurious resolution, and effectively continuous spatial
sampling. They note that the functions which describe the VRFs that possess these properties are
solutions of a particular differential equation, and that one family of solutions is the weighted
Hermite polynomials (Yang, 1992). Further, Zucker and Hummel (1986) have suggested that the
spatial interpolation functions required, for instance, to explain visual hyperacuity should have
spatial support that is less than that provided by more traditional sinc-functions. They
recommended the use of Hermite polynomials, which are more local than sinc-functions, and
which are related to gaussian derivatives and hence are appropriate for characterizing gaussian
VRFs. Finally, the use of Hermite polynomials is also supported by the curve-fitting analysis
performed by Young (1987), who tested several candidate functions for representing the VRFs
derived from the visual responses of various mammalian species. Althdugh mény of the functions
gave acceptable fits to certain of the data, he concluded that the gaussian derivative (also a type of
weighted Hermite polynomial) provided the best overall fit.

In the present paper we describe a technique for decomposing images in a combined
position/spatial-frequency domain, using a frame derived from Hermite functions (i.e., Hermite

polynomials multiplied by gaussians). A frame is a generalization of a basis, which allows




expansion using a broader class of functions (cf., Daubechies, 1992). Unlike Martens (1990),
who decomposed images with respect to an orthonormal family of Hermite functions (ie., a
basis), we generate a Gabor-like frame using any one of the Hermite functions as a window. This
frame is generated by shifting the chosen Hermite function to all possible discrete image positions.
At each position a Gabor-like expansion is performed using spatial frequencies matched to the
image. We also describe a fast algorithm, based on the Zak transform, for computing expansion

coefficients relative to the proposed frame.

Image Representation in the Position/Spatial-Frequency Domain

The human visual system is spatially inhomogeneous and thus visual information is most
efficiently represented in both position and spatial frequency. Many methods have been proposed
for representing images in a joint position/spatial-frequency domain (Jacobson & Wechsler,
1988). All of these methods are based on approximations to the Wigner distribution, wherein
finite images are assumed to be two-dimensional, cohtinuous, integrable functions, and the joint
representation is computed by using integration with infinite bounds. Since integrals with infinite
bounds are not always computable, various approximations have been introduced (Jacobson &
Wechsler, 1988). In order to avoid these approximations, we propose a decomposition into a
finite, position/2-D spatial frequency domain as follows:

We represent the image, I(n, n), in a realistic (ie., finite) form as an array of points
where 7, and n, are the row and column indices, respectively, of the image pixels. Let A(n,n) be
a basic generating function (i.e., any one of the fimctions shown in Figure 3). We then generate a

x

frame (Daubechies, 1990; 1992) by the following procedure:

1. Let the image size be Nx N pixels. Assume that N is a composite number (for all
practical applications A is a power of two) such that N=Mx L . This is equivalent to saying that
the image is represented by L x L blocks each of size M x M .

2. Generate a finite set of functions, A,,(n,n ), by first centering A(n,n) at the image
points (n-kM, n-IM), where kI = 0,1,...,L-1. These are the positions where the expansion

coefficients will be computed.
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3. At each position, generate a set of functions, A, ,(7,n), at various 2-D spatial

frequencies, as follows:

(nym nyn
hk,l,m,n(nx, ny) = hk,l(nx, n}’) €xp I:_an (nNm + —;_V—) ] s (1)

where m,n=0, 1,...M-1. This corresponds to M, 2-D spatial frequencies over the range 0 to 2737 .
The set of functions given in Equation 1 constitutes a frame according to Theorem 1 from

Janssen (in press), and thus the following decomposition is legitimate.
4. Compute the coefficients c,,,, by decomposing the image relative to the set of

functions 4, ,, (1,7 as an inner product as follows:

Ciumn= <I(x,ny) , Rgpmn(nx,ny) > 2)
such that
LM
I(ny,ny) = > Chimn Pkimn(Fx, 1y) 5 (3)
kl.mn
where -
LM Lz_l LZ-I Mz—l Ai—:l
kJmn - k=0 =0 m=0 n

As a result of this decomposition, we now have a finite, discrete, 2-D spectrum at each
location (kJ). The discrete 2-D spectrum can be converted to the more conventional
representation in spatial frequency and orientation through a cartesian-to-polar coordinate
transformation.

The direct computational procedure to synthesize the image from the expansion
coefficients, c,,,,,, Tequires that a 4-D summation be performed. This is a computationally
intensive procedure. In the next section we will describe our implementation of a fast algorithm

that has been proposed (cf,, Zeevi & Gertner, 1992) for computing expansion coefficients and for
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reconstructing an image from those coefficients. The major computational tool is the finite Zak

transform.

The Finite Zak Transform of Images

The 4-D summation in Equation 3 is computationally intensive because it cannot n
general be facilitated by an FFT-like algorithm. It has been shown that a fast algorithm can be
developed using the Zak transform (Zeevi & Gertner, 1992). The Zak transform (ZT) of an
image represents an intermediate result of the 2-D fast Fourier transform, and thus provides a
combined position/spatial-frequency representation.

For an image of size Nx N, and N=L-M, the finite Zak transform is computed as

follows:

(ZLD) () 3p,0) = i}é L}::;l(i +Mr,j+Mp) exp [2m‘(ELf + ‘2—”) ] , 4)

=0 p=

where 7/ and j are position variables and p and o are frequency variables.
There are four properties of the ZT which are relevant to the development of fast
algorithms for image representation. First, it follows directly from Equation 4 that the ZT is

periodic in each pair of variables, (7,j) and (p,c). Moreover, the ZT satisfies the additional

periodicity relations:
(20) G+ M +M;p,0) = exp| 22 +8) | x @D Gj30,0), ©)
and
(ZDG.jip+L,o+L)=(Z)(.j;p,0). (6)

The significance of this property is that any computation that involves the ZT need be performed
over the fundamental period onmly, since values outside that period can be determined by the

periodicity relations. For example, the original image /(n, n) can be recovered on the square of
size M x M from its ZT by:




L-1 L-1

IG,))=L2 X 2 (Z)(.j;p,0). (7)
p=0 o=0

The remainder of the image can then be recovered by using the periodicity relations given in
Equations 5 and 6.

A second important property of the ZT is that it is energy preserving. That is, the energy
of the ZT of an image is equal to the energy of the image itself (Zak, 1967; Zeevi & Gertner
1992). More generally, the inner product of the ZTs of two images is equal to the mner product
of the images themselves, a property which often results in a computational saving when the inner
product is used to compute expansion coefficients.

The third property is that the ZT of an image is equal to the ZT of the FT of the image

times a phase factor:
oo 2 B+ L) | 2D 135,70 =M @D G530, ®)

where 7 is the N x N-point Fourier transform of /, and exp |i—2ni(%i + %JJ jl is the phase factor.
This pr(')perty is a consequence of the fact that multiplying a complex function (such as the ZT) by
a complex exponential (the phase factor) is equivalent to a rotation in the complex plane. From
Equation 8 it follows that after rotation we get the ZT of the FT of the image. This property
confirms that the ZT contains position and spatial frequency information about the image.

The fourth property of the ZT that is useful in image representation is that the ZT of a
function [such as the basis finction /(72,7 )] located at a particular point in the position and
spatial frequency domains, is equal to the ZT of the same function located at the origin in both

domains times an appropriate phase factor. Formally this can be written as:

Zihkimn = Zrhopoo €xp I:—27ti (mpz-ncs + kz]\;l]) :| . (9)

- 12




This property will be used below to develop a fast algorithm for decomposing images using
Hermite functions. We will first, however, describe the specific Hermite functions to be used for

this purpose.

Hermite Functions

We propose to represent images using a basis derived from the Hermite polynomials,

H (x), which can be defined as:

H,0) = (1) ep(?) Lofexp(?)] | (10)

where » = 0,1,2,.... An orthonormal basis, which we will refer to as Hermite functions, HF (x), is
related to H (x) as follows (Lebedev, 1972):

2

HF,(X) = (2"n! J7 )2 exp (——;—) Hu(x), n=0,1,2,.. 11

Gabor (1946)-has shown that HF,(x) provides a local minimum of the joint uncertaimty product,
Ax Ao, where x and o are position and spatial frequency variables, respectively. For other
orders, HF (x) can provide either maxima or minima (c.f, Klein & Beutter, 1992). We will use

HF (x,y) = HF (x) - HF,(y) as a basis for image decomposition in the position/spatial-frequency
domain. Shown in Figure 3 are examples of the two-dimensional window function, HF (x,y),
corresponding to n = 0,1,2,3,4,5.

Fast Algorithms for Image Expansion

One advantage of the Hermite function approach is that it allows the fast computational
procedure developed by Zeevi and Gertner (1992) to be used for image synthesis and analysis.
We will now summarize the rationale of that procedure.

As a first step toward developing a fast computational procedure for calculating expansion

coefficients and synthesizing an image from them, we will compute the ZT by representing both

- 13




the image, /, and the basis functions, %, as four dimensional arrays whose indices extend over
dimensions smaller than that of the original image. Thus, for image size N (where N=Mx L),

and 7,s = 0,1,...,L-1, and i,j = 0,1,...,M-1, denote I(i,r;j,s) =f (i+rM, j+sM), and h,,, (,7;]s) =
By n(i+7M, j+sL). We then represent the image as

LM
](i,r;j,s)= Z ck,l,m,n th,M,"(iar;jas) . (12)

klmn

The coefficients, ¢, are now the expansion coefficients in the position/spatial-frequency domain
relative to the base function 4. The second step in developing the fast computational procedure is

based on first taking the ZT of both sides of Equation 12, resulting in:

LM
ZU(i,j;p,0)= 2 Ciimn Zihkima(i,73),5) . (13)

klmn

In this form, computation of the coefficients would require a 4-D summation. However, property
four of the ZT, described above, allows us to simplify the computation by substituting Equation 9

into Equation 13, and removing the ZT of / from the summation since it is no longer dependent

on the indices of summation. The result

P Y .mp+nc  ki+lj
ZI(i,j;p,0)=Zrhopoo > Ckimn €XP [—2751 P 7 + MJ } (14)
klmn

is the one sought in that it is in a form to which FFT algorithms can be applied.

The interpretation of Equation 14 is that the ZT of an image is equal to the ZT of the base
function, located at the origin, times the Fourier transform of the expansion coefficients. Once the
ZT of the base function, /4, is computed, it can be stored and used on any image. It should be
noted that, since the ratio of the ZT of the image and the ZT of the base function is required, care
must be taken if the ZT of 7 has a zero. Techniques for dealing with this situation have been
developed (Assaleh, Zeevi, & Gertner, 1991). In the context of the present technique, image
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synthesis is performed by taking the Fourier transform of the coefficients, multiplying by the ZT
of the base function, and then taking the inverse ZT of the result.

Image Expansion Using Hermite Functions

An example of a simple texture image decomposed using Hermite functions (HFs), and the
Zak transform technique just described, is shown in Figure 4. The original 256 x 256 image is

shown on the right, and the HFs used for the decomposition were of order 2, 3, and 4. A
program for performing this Zak-Hermite decomposition is presented in Appendjx 1. The
reconstructions shown in Figure 4 were obtained from only 3,000 coefficients selected from the
total of 65,536. As caﬁ be seen from the figure, the even-order HFs produced good
reconstructions whereas the odd order HFs did not adequately recover the oﬁginal texture. This
result might be related to the observation of Klein and Beutter (1992) that certan HFs minimize
the joint position/spatial-frequency uncertainty whereas others maximize it. It is well known that
HF's are eigenfunctions of the Fourier transform, which means that the Fourier transform of a HF
has the same form as the HF itself The difference in the efficacy of the odd and even HFs in
representing the image of Figure 4 may also be related to the fact that the eigenvalues
corresponding to even-order HFs are real (either -1 or +1), while those corresponding to
odd-order HFs are pure imaginary (either -i or +i). HFs with imaginary eigenvalues may not be
good basis functions for image analysis and synthesis since their Fourier transform is rotated in the
position domain by 90 degrees (this rotation is equivalent to multiplication by +i or -i) relative to
the HF. As a result, the expansion coefficients are computed with respect to functions that are
mismatched in the position and spatial frequency domains and which therefore may introduce

noise in the calculation of the coefficients. _




onbiuyoa ], oyuIsH-yez Suis)) pesoduiods(g s8ew]
b 2Ingig

16



IV. IMAGE REPRESENTATION USING
A WEIGHTED ZAK TRANSFORM

Introduction

Gabor elementary fiunctions (GEFs) have been used increasingly in image representation
and synthesis (Daugman, 1988; Ebrahimi & Kunt 1991; Porat & Zeevi, 1988). Since GEFs do
not form an orthogonal basis, a biorthogonal auxiliary function is required to determine the
expansion coefficients (Bastiaans, 1981; Porat & Zeevi, 1988). Several approaches have been
taken to solving the problem of calculating the required coefficients. For instance, Daugman
(1988) and Ebrahimi and Kunt (1991) have suggested iterative techniques for accomplishing this.

Zak (1967) showed that a signal could be transformed such that when the result is rotated
by 90 degrees, the mverse transformation produces the Fourier transform (FT) of the original
signal (see Figure 5). The Zak transform (ZT) has since been used to efficiently compute Gabor
coefficients of images and to reconstruct images back from those coefficients (Zeevi & Gertner,
1992). Zeevi and Gertner (1992) took a more direct approach to the calculation of Gabor
coefficients by developing a computationally efficient (4-D FFT) algorithm based on the Zak
transform. However, it is well-known (Janssen, 1982) that if the Zak transform of a finite-energy
function is continuous then it has a zero. Although Zeevi and Gertner's approach effectively
avoided the "zero" of the Zak transform, it did not eliminate it, and so the method remained

sensitive to noise. The problem can be illustrated as follows.

The Gabor representation of a one-dimensional signal, f{x) can be written as:

f(X) = Z Z Amn * gmn(x) s | (15)

where g_ (%) is a set of Gabor functions, and a,,, are the associated Gabor coefficients. By taking
the ZT of both sides of this equation and using the property (Zak, 1967) that the ZT of a shifted
(in both position and spatial frequency) gaussian is equal to the ZT of an unshifted gaussian

multiplied by a phase factor, we get:

- 17




A) The Original Waveform.
Magnitude

1

VAVW\UAUAVAM vnuﬂvnv“‘f“”%ﬁ”

B) The Fourier Transform.

Magnitude

1

Frequency
20 492

C)‘The Zak Transform of the Original Waveform.

Time

Frequency

108

D) The Zak Transform of the Fourier Transform of
the Original Waveform

108

Frequency

Figure 5
A Signal and Both Its Zak and Fourier Transforms
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@N,8) = (Z2oo)r,8) D, D, amn - phase factor, (16)

where g,,(x) is a gaussian function (i.e., a Gabor function of spatial frequency zero). This
equation indicates that the Gabor coefficients can now be computed by taking the inverse FT of
the ratio Zf(x)/Zgw(x). However, since g,,(x) has a gaussian window, its Zak transform (see
Figure 6a) has a zero which renders the computational ratio undefined and the computation of the
coefficients unstable (i.e. noisy). The instability can result in an unacceptable time-frequency

representation of the signal.

Previous attempts to address the zero problem have resulted in only approximate
solutions. For instance, given a grid with a point at zero, another grid is chosen which is shifted
by 1/2 in order to avoid sampling at zero. The problem with this approach is that while taking a
large number of sampling points is desirable (in order to get as many coefficients as possible), it
also results in sampling points close to zero, thus causing instability in the form of approximation

errors near the (unsampled) zero point.

We have applied the mathematical concepts described by Daubechies (1990) and by
Auslander, Ge;'tner, and Tolimieri (1991) to develop a stable technique for calculating Gabor-like
expansion coefficients. The technique allows a signal to be reconstructed from two sets of
coefficients representing the even- and odd-indices, respectively,. along one coordinate, and it
avoids the zero problem discussed above. Further, the window function forming the basis used in
the present decomposition procedure resembles a visual receptive; field. Therefore, the expansion
coefficients obtained with this technique may be relatable to cortical processes and, given their
" computational advantages, may represent an improvement over the weighting function outputs
previously used in visual system models (Daugman, 1980, 1985; Fogel & Sagi, 1989; Malik &
Perona, 1990; Stork & Wilson, 1990; Turner, 1986; Watson, 1983).
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Approach
We first describe a formal procedure (Zeevi & Gertner, 1992) for computing stable
expansion coefficients using the Zak transform. Denote a one-dimensional gaussian window

function by:

g(x) = exp(-mx?) . (17)

The Zak transform (ZT) of any function, £, is a doubly-periodic function in two variables and is
defined as:

o

A(Zj)(r, $)=T71 Y, expQnirl)-AT(s+1D) , (18)>

J=—0

where r and s are spatial frequency and position variables; respectively (Zak, 1967). Since the ZT

is doubly-periodic with a fundamental period corresponding to the unit square, 7 and s each take
on values in the interval O to 1.
Define a set of Gabor functions, g_(x), which correspond to shifts in position (ng,) and

spatial frequency (mp,):

gmn(9) 2 exp(impox) - g(x-ngo) (19)

where q,=7/2, p,=2/T, and g(x-nq,) are window functions shifted in position. Next, compute the
ZT of the set of (shifted) Gabor functions as:

a0

Zgmn)(,)=T" 2 E exp(2nirl) - gmn(T(s+1D) . (20)

l=—0

By Equation 19:
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A) Zak transform of Gaussian.

16

Figure 6
The Zak Transform of Two Gaussians and the Resultant Weighting Function

21




gmn(T(s + D) = expQnim(s +1)) - g(T(s+1- g)) , (21)

and substituting Equation 21 into Equation 20 gives:

@0

Zgmn)(r,s)=T" : E exp(2mirl) - exprim(s +1)) - g(T(s+1- -'21)) . (22)

I=—o0

As a first step toward obtaining an improved set of basis functions that avoids the
zero-problem described earlier, we take the ZT of the set of shifted Gabor basis functions for two

image subgrids. One subgrid corresponds to the even points:

Zgman) (r,8) = exp(2rinyr) - exp(2nims) - (Zg) (r,s) , (23)

where (Zg) (r, 5) is the ZT of the unshifted, zero-frequency Gabor function, and the other subgrid
corresponds to the odd points:

(Zgman11) (r,5) = exp(2miny7) - exp(2mims) - (Z8) ;5= 3) 24

where (Zg) (r,s — %) is the ZT of the shifted, zero-frequency Gabor function whose zero is now on
the boundary of the unit square (see Figure 6b).

It can be shown (Daubechies, 1990) that the ZT of an image, f, can be written as:

@hH ,9)=Z (@, s)z Z A on, * €Xp2ringr) - exp(2mims)

m m

+(Zg) (r,s— %) 2 2 Amon,+1 - €xp(2ningr) - exp(2mims) , (25)

m m

where the odd and even coefficients can be obtained b}; computing the inner product of the image
with the function gmn(r,s) whose ZT is defined as:
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Zg(r,s) = 2g;s) - . (26)
|Zg(r,9)|* + | Zgtr,s- D))

where |g| denotes the magnitude of the complex-valued function g. Using the unitarity (energy
preserving) property of the ZT (Auslander et al., 1991).

amn = {f, g’mn) = <Zf, Z?mn) . 27

Thus, the even coefficients for Equation 25 can be computed as:

1 ¢l ' —
Qm,2n, = J‘o -[0 dr ds exp(-2minyr) - exp(-2xims) - Zf(r,s) - Zg(r,s) , (28)

where Zg(r,s) denotes the complex conjugate of the function Zg(r,s). It can be seen from

Equation 28 that the even coefficients are the FT of Zf - Zg. The odd coefficients can be

computed similarly as the following FT:

1 ¢l _—
Am,2m 4+ = Io Io dr ds exp(-2minyr) - exp(-2zims) - Zf(r,s) - Zg(r,s - -;—) . (29)

Once the even and odd coefficients are computed using Equations 28 and 29, the original signal

can be reconstructed using Equation 25.

Discussion

Gabor functions are used in image representation (Ebrahimi & Kunt, 1991; Manjunath &
Chellappa, 1993; Porat & Zeevi, 1988) and visual system modeling (Daugman, 1980, 1985; Fogel
& Sagi, 1989; Malik & Perona, 1990; Stork & Wilson, 1990; Turner, 1986; Watson, 1983)

because they are well-localized in both position and spatial frequency, and they resemble certain
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visual receptive fields. The major disadvantage of using Gabor functions is that they are not
orthogonal and so do not provide the most efficient representation. Techniques have been
developed (Bastiaans, 1981; Porat & Zeevi, 1988) for obtaining Gabor coefficients using
biorthogonal fimctions, but these techniques are computationally intensive. A fast algorithm for
computing Gabor coefficients has recently been developed (Gertner & Zeevi, 1990) based on the
ZT. However, one property (Janssen, 1982) of the ZT is that when it is applied to a finite-energy,
continuous finction, the result has a zero in the unit square. This zero leads to instabilities in the
calculation of expansion coefficients (see Introduction).

Shown in Figure 7a is a window function, (), obtained by taking the inverse ZT of the
function Zg(7,s). The magnitude of the complex-valued function Zg(r,s) is shown in Figure 7c.

The function, Zg(7,s), does not have a zero as is evident from the right side of Equation 26--the
fimctions forming the denominator each have only one zero and each is in a different place. A
graphical representation of the denominator of Equation 26 is shown in Figure 6¢. The function,
Z5(r,s), is obtained when the denominator of Equation 26 is multiplied by Zg(r,s). The

denominator in Equation 26 is, in effect, a weighting fimction to Zg(r,s), which removes the zero

from the latter and which produces a symmetrical biphasic window function. The expansion
coefficients of Equations 28 and 29 can, therefore, be computed and the computation is
numerically stable. Further, in order to compute the expansion coefficients of a two-dimensional
signal, it is necessary to perform a four-dimensional FT. Equations 28 and 29 are of a form to
which an FFT can be applied, thus significantly reducing the computational effort required to

obtain the expansion coefficients.

An ideal filter is one which uniformly passes some frequencies and completely rejects all
others (Oppenheim & Willsky, 1983). The time-domain representation of an ideal filter is a

sinc-function that typically displays significant side-lobes or ringing. As shown in Figure 7b, the
FT of the window function, g(r), approximates an ideal filter in that it has a relatively well-defined

pass-band. The price paid for this property, however, is some oscillatory behavior in the time
domain (see Figure 7a). Examples of a decomposition, with respect to Zg(r,s), of both a spatially

narrow and a spatially wide one-dimensional (time) signal, are shown in Figures 8 and 9,

respectively. As is evident from these figures, the new window function can be used to obtain an
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appropriate joint time/frequency representation that is consistent with the scaling property of the

FT.

Tt should be noted that the basis functions generated using the new waveform, g(r,s), as a
window function are all of the same size. Although it may be more biologically relevant to use a

pyramidally-scaled Gaborian basis (Daugman, 1988; Porat & Zeevi, 1988), computationally fast
and stable techniques for performing such a decomposition have not to our knowledge been
developed. While it is generally accepted that bases used in visual research should be spatially
localized (Koeﬁdeﬁnk & van Doorn, 1990; Stork & Wilson, 1990), there are few theoretical
criteria for choosing among the alternatives. One advantage, in this regard, of the window
function derived here, is that it resembles a visual receptive field. Further, this window function
can be easilyﬁ scaled to give a basis suitable for multiresolution analysis, and it provides a.

mathematically rigorous, stable algorithm for computing expansion coefficients.

V. IMAGE REPRESENTATION USING A
LOCALIZED COSINE TRANSFORM

Introduction

Like the Discrete Fourier Transform (DFT), the Discrete Cosine Transform (DCT) gives a
spectral representation of an image. The global (spatial-frequency only) character of both the
DFT and the DCT is not suitable for representing images whose spatial detail is not distributed
homogeneously. This is the case for most natural images and thus there has recently been great
| interest in techniques that provide a combined representation in both position and spatial
frequency (Jacobson & Wechsler, 1988; Zeevi & Gertner, 1992). One such combined technique
is based on Gabor functions and represents images using complex-valued, Fourier-based

transforms.

The purpose of the present study is to investigate the applicability of the DCT to the
position/spatial frequency representation of images. For this purpose, a real, Discrete Zak-Cosine
Transform (DZCT) has been developed and certain of its properties have been investigated. The
DZCT provides a combined position/spatial frequency representation using only real variables

(i.e., the local spectral characteristics of an image can be represented as an array of real numbers)
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and hence is more efficient than Fourier-based approaches. The DZCT also provides a new

perspective for localized image compression, in that it provides a local DCT whose spectral

~ properties may be varied at each location in the image in order to match image characteristics. In

addition, the DZCT has an inverse transform that reproduces the original signal, and thus can be
used for image filtering and compression in coefficient space. Finally, since the DZCT is position
sensitive, we can design filters that match the local properties of the image. The major benefit is

that all computations are real, thus saving both memory and computational time.

The Discrete Zak-Cosine Transform

One form (Rao & Yip, 1990) of the DCT is:

rk(2j+ 1 ‘
Fp= Zf] . COS == (ZJN ) 30)
with inverse_
1,25 5 o YD
f—_z- E N . 31

This form is obtained by extending the given data from j = 0, ..., N-1, to j = N, ..., 2N-I
symmetrically around the point N-1/2 (Press, Teukolsky, Vetterling, & Flannery, 1993). This
extension produces a sequence that is even about j = -1/2.

It has been shown (Zeevi & Gertner, 1992) that the Zak transform (ZT) can be used to
adequately represent images in the combined position/spatial-frequency domain. Analogous to
the manner in which Zeevi and Gertner computed the ZT using the DFT, we will define the ZT
using the DCT as follows:

N-1
CHE)=2, f(s+N-1)-cosﬂ(—2’2]-Vi’—l—) : (32)
=0




where 7 and s are spatial frequency and position variables, respectively. Thus, Equation 32 is the

definition of the one-dimensional DZCT of the signal /.

Properties Of The Discrete Zak-Cosine Transform

The DZCT is a real transform that has many useful properties. For instance, while the
DZCT is defined on the unit square only, it can be extended beyond the unit square using the

following, easily verified, periodicity properties:

ZSfr+1,8)=ZAfr,s) , (33)

and
ZAr,s+1)=cos ?—r%ﬁ -ZAr,s) . (34)

‘Equations 33 and 34 indicate that the DZCT is periodic with period one in the r-variable, and is
quasi-periodic with period one, in the s-variable.

In order to develop a combined position/spatial-frequency representation using a cosine
basis, we wﬂi follow the development described in Zeevi and Gertner (1992). We will show
below that the DCT can be used in place of the DFT in order to obtain the combined

representation. To this end, we begin by definirig a basis as:

2 +1
gmn(®) = cos D o ngy) (39)

where g is a window function, ng, is a positional shift of the window, and mp, is the spatial

frequency. We can then compute the DZCT of g,,(s) as:

(chm,,)(r,s)=]:§ cosll%’ﬁfl—)-gm(sﬂv-z) . (36)




Performing some relevant algebraic manipulations (Zeevi & Gertner, 1992) on Equation 36 gives:

Pem)(1) = o)) - 05 I os PIOTED. G7)

Thus, we can expand (Gertner & Geri, in press; Zeevi & Gertner, 1992) the signal f with respect

to the basis shown as Equation 35 as:

A =2 amn - guns) - (38)
Then, by taking the DZCT of both sides and using the property shown as Equation 37, we get:
(Zkf)(ra S) = Z Amn * (chmn)(l’, S)

Tmpo(2r+1) cos wngo(2s+1)
2N 2N

=(Z.2)(r, S)Z Ay - COS (39)

The coefficients @__ , which are analogous to Gabor coefficients (Gabor, 1946), are computed by

mn 2

taking the inverse 2-D DCT of the ratio Z f/Z g.

Discussion

The DCT has been used in a wide range of digital signal processing applications including
filtering, coding, compression, and classification (Rao & Yip, 1990). For instance, it has become
a standard tool in the compression of both still and moving images (see, Pennebaker & Mitchell,
1993, and Appendix 2), and special hardware has been developed to implement it (Rao & Yip,
1990).

Unlike the DFT, the DCT involves only real numbers and thus requires less memory and

less computational time to implement. Other techniques that have been suggested for
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reconstructing images from real coefficients only (Oppenheim & Lim, 1981; Behar, Porat &
Zeevi, 1992), do so using partial information. By contrast, the technique described in this section

allows error-free image reconstruction.
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VII. APPENDICES

Appendix 1:

Source code for the Zak-Hermite decomposition program, which consists of the following

modules:

1) image.c -- the main module which calls other modules, defines menus and associated

2)

3)

4)

5)

6)

7)

display windows, and defines all constants for display colors, the keyboard, window
memory management, and the cursor,

herm.c -- module that performs the Zak transform using a Hermite-function wimdow.
The routine fourn.c (Press et al., 1993) is used to perform the FFT.

disp_ima.c -- Module that displays a bitmapped, binary image in low resolution (320 x
200 x 8 bits). Image may be clipped depending on its size.

cmp_tima.c -- Module that produces graphics display using Trident graphics display
card (or any compatible). Four graphics windows are placed on the screen. Total
display resolution is 640 x 480 x 8 bits, so four 256 x 256 images can be displayed.

5x8.inc -- Module that defines a bitmap for each alphanumeric character needed to
produce SuperVGA-resolution graphics using the Trident card. This module is
required because the NDP compiler does not support the Trident card in SuperVGA
resolution.

prut_ima.c -- Module used to output a 256 x 256 image to a HP Laserjet (or
compatible) printer.

util.c -- Module library for defining operations with complex numbers, and memory
allocation for image and coefficient arrays.

37




1=39vd %661 99385311 12 4dv nyy 9-absui=3114

<y*adA3o> apnyouly
0 1NN auljap#

/x 3deys 1osun) Y0019 B 33834] 4/ 1 MJ0T8_NO du}japg
/x 9Z1S ]BUWIOU 03 JOSJND 39S3Y x/ ‘2 "WHONNO 3uljapg
/% 340 J0S4n2 ay3 suanl ./ 0 440 suljopy

/4 SUDL3IOUNS OSPIA 404 1183 3dnddajul ./ OLOX0 O3AIA 3ulssp#

/% Y344N8 O3PLA UIAIDS / oooc 44n8_aIA dulsapy
62 3ZIS_Y3A auljispy
08 3ZIS ¥OH auijap#

¥ 0 3S7vd suljiap#
1 3NYl suljapg

/x 1S0Q 03 31X3, U0 X3 4/ ki 1IX3 suljopg

/s d13H JO§ pasn - |4 4/ 6S- {4 autjopg
/» »/ €~ dnod auljap#
In »/ 18- Nabd auljepg
/» NG pue dn SMOJJY 4/ £l Y3LN3 dulspg
/% BuLSn 208}433UL JBS| 4/ G/- 1474¥V auijopg
/» »/  11- LHOWNNY auijepg
7% UOLIIULJOP SATN PIBOGE3X 4/  Q5-  NQNNY ouijops
/x a/ 2.-  dnyyv auljepy

JLIHM Ul Iopg
MO113A duljopy
VINIOVWIHDT auljops
03Y1HD17 auljopg
NVADLHDI1 auljopg
NITUDLHOIT uljopg
3N19LHO17 auijopy
AVDNUVQ auljopy
AVYSLHDIT 3uljopy
NHOYE auljapg
VINIOVM auljopy

a3y auljep#

NVAD auljapg

N3JYD auljapy

an1a auijepy

A0V18 auijepy

- — -

/» UOLILULIDQ 400D o/

Oe=NMFINOMNOOO =~ NMIIN

\****#i%{*i###******i*#*ii##i#%****‘l#***#**{*******¥¥¥¥#¥¥¥!¥*¥\

Inen \ X35 ’pJspuels : $3148Jq17 yawn/
Tunx 17279 "J9A D-dON i Pasn J311dW0]  yy/
Inxn €661 ‘Ll "390 : U0 pado)anaq wyw/
Y uBwWpJLd X1V i Aq Padolanad  wxw/
\¥it’*i&’**%ti**#***t*##*%#i#*#li#**»#*#i*# #iii#***#liliiilt#**\
[ unn 93N 13SU] YoJBIsSOY UojAeQ 3O AJLSJIALUN san/

T TPy )
Ianwwxxxxnpxn UOLIBWIOJSUBIL SID12ABN/JOCED/IIIWIBH  wusnwwwmwnn/

\**iii’li#{*************#{i*l*i****l*#**{**##*##*i*l**l*#*#C***i\

igS
i9s
33

MOOO™NM T
52:::SEE:ZE::EG-!-v-hlﬂlhlﬂufu

se ae us 0e we ve 4o 58 30
M TN O OO

38



2=39vd ¥664 #9:85:1L L2 Jdv nyl 9-sbewi=3114

{(AVHOLHDIT)d010Mq3es ™

) op
tn SO0 03 31X3 w = [JWa3l
" nuaW A31113n o = {Z)wall
s UOL31S00WO00a(Q 3919ABN JeuU0BOYIIQ o = [L1ud3l
{4 Uollisodwodag uoj3aung SUUWIRH w = folws3 i

/x 440 J40SJNg ay3 wang ./ (440)jouoJsosand
/v SNUBY "JBA JOJ SBLJIUJ NUBl BULULBIUOD ABJIY /  {[YlWR3ly Jeyo

lutew, 3Joys

13Uy

I/ NUSW ULBW WOJ) UBSOYD WAI] 4/ 138477 Ul
: 140703 3ul

)

(ploA)uiBw

fugdyy ‘3nodyy 3714
{(p1oA)ILXT PLOA

I(x JBYD ‘Ui ‘y JBYd ’, Jeys)abewl dwod 3ul
{(3u} ', Jeys)abewi dsip 3uil

£(P10AYA31113N PLOA

{(p10A)3I913ABH PLOA

{(PLOA)33 LWIBH PLOA

}(proA)dyal pioa

¢ {148y’ [JJEYd’ [148YD)IXIIIS PLOA

£(xd8Y2'3ul ‘UL *3uL ‘JUl )OBESSA JOJID PLOA
~A¢ugo;m f3ul Jul)J9sT3Sad pLoA
f(3ul "uy ‘jut 'jul)dosToaesy 3uoys
2(aug ‘UL’ waeyo “3ut “3uL YUl ‘3ug “3u) *ul YmopuiM_ind pLOA
101021 % JBY2‘3uL fauLfaul’auL fauLfaut '3ul )A Jeq nuaw Ut
2(3Uf)$0U0IOSINI PLOA

13Ul UL’y 4BY2 UL UL )IISTIIN PLOA

(Ui ’ul ‘JuL)yn T IaN Jeyd
uau:_vzuwu:_* Jeyd

«(ploA)3uLeya aul

I(y 4BY2 UL “3UL FIULIUTIIS, JBYD

' Jxn S3dA30304d SUOLIOUNT  yy/

<Yy°yiews> apnjoulH
<Y %24B6> Ipnaul
<y bulJdis> apnduly
<Y oluod> apnidul#
<{*so> apnyouly
<y°qiipis> aphyjouly
<y-oipis> apnyduty

= O = T T T T

OOPNM\TII\ONQ&

BRI s RN R RR BT RIVIL ISR ORTERR

39




€=39Vd %661 y¥:86tLlL 12 Jdy nyL  o-aBewl=3714

+ Ola[l-423Un03] L1910 + 00Lx{2-433UN03] LIDIQ = INI

i ¢ Ised
. Ijeadq
1[J93UN02] LI91G + Olwli-433UNO3JLIDIA = iNI

i 2 9sed
<ijeadq
< [483un02} 1191Q = NI

t | 9sed

)
Agoucrouv:ou_:m

-
88%
3

- T T T - T T € T T T T T T e O e

I0 = Ja3unod
(Y3INT == HI) 31

‘8% - HJ (3ul) = [493Un0d]1[91q
.avm¢uamm = H)

P37 0 R 60 08 © = Al MY
e e dete Tede faiviede Rt hi-trih et v et Ly o

«++J33UNOD
) op

{g=J423unocd ul

{INI JuL

*1911]910 3ut

+HJ J8yd

)

(P1OA)3uULZYd 3u}
Yl
. - il
(Y =i 394 A) Aym € 91
, < £l
()3txd 3 el
\«. wedsboud Y3 Jixe A.~ == uw..l>v *\ 9813 QM"
s < iGEl
‘OAi3n ihel
- ) 1g¢l
(€ == 3247A) 41 9879 iegl
, 4 gl
.Avuw._0>0= :0CL
- ) 1621
(2 == 3347A) 31 @519 ‘g2l
. { 1221
H QL SYUIRET]] 921
_ ) T4}
(1L == 3347A) 3} mmm"
{(wa31“MOTI3A'INTA QY ILIHN 9 2L 1 2)A Jeq nuaw = 3347A 1221
. ] / Y VY INY - el
SCILIHMINIE % NNTW NIVW u'€°31%0°6°0% 0L 61 )Mopuln 3nd mmm_
f(ama’alin‘e | . x 9INILISUI YoJBaSaY U03ABQ JO AJLSIDALUN 4 v n’§271)438_31 mn""
. , ,  4€3n8°3LIHN WVHE904d SISATVNY 39VHI w 2'6)IS_3IM tULL
£(3IN8'3ILINN"w » S9lJojeuoqe] BuoJISWIY 4 w L L)4ISTIIN 3911
- i6L1
2()3x03 Jw012 tHi|
£(52°08°1'1)MopuULMIXalRST 12LL

40



$=30Vd %661 49:8S:LL 12 4dv nyy 9-abewt=3114

ig2e

I(3Ixa’aweu)1eda3s = YIS mmmm

{(oweu)s3ab 144

612

I(M0J4’1094)93800]) :gle

1(40103)401023%33 328 tJle

unquJm NO) $0U0J0SIND mmww

' 7INN=Y¥1Sx JBYS 9|2
u0\n=f0¢lauweu Jeys :gle

} 2l

laxay Jeyd :142

{4010) Jut :QL2

imodg Ul :402

£1094 Jui :802
(3%2'4010)'M0J 41 1004)UTJISy dBYD "%cm
290

€ 502

fylvg uamad 3902

sg0¢

1(440)jouod0s4nd :202

£i02

1()3u12Yd = viva £002
i1(moJ4’1094)21820] 2660
{(AVY9LHDIT)Joj0%q3as_ 1861
£(4070))401023%33398 tJ6l

_ £961

{(J2078 ND)jouoJdosand :G6|

. 961

Vivag ut g6l

) 261

14010) Jut 161

IMod4 UL 061

£1054 Ul 681

(407102°M04471024)UIU] Ul 388l

2181

{ 981

IINI uan3ad :68}

98l

ICY31N3 =i HO)OYIUM € <581

L4 <28l

, 18l

. =jeadq 081

<43iN3 = HD s6l1
{{423un02] 11914 1821
+ Olx[1-493Un023 11910 + 00Lx[2-493Un03] LID1Q Ll
+ 000L»[g-423uUn0d] 1191G + 0000Lx([Y-433UN02] 11010 = INI 9l1L
: g 9sed 911

Iyealq 9l

{[J93un03] L191Q + Ol«[l-493Un02]1 11DIQ iell
+ 00Lx[2-493Un0d] L191G + 000} x[£-493Un03] 1191Q = INI s2ll
t 4 ased 121

Jjeadq 0L

{[423un02] 11910 891

41




S=39vd Y661 Y¥:88:L1 L2 Jdv nyi 9°abewl=3114

19 ul 402
tAdjug jul g2
$L22
3 922
‘[0g]woly JEyd :g)2
=100_deg JuL 42
!p6q_Jeg jul tgj2
Jpabyg ul gle
I 240103 Jul =172
: La3umunN Jul 022
m:oum uuw "mwm

~ 21004 3juj @
(Wa3 | 41097 ueg ' pBq Jeg 'pJBa’ 10103 JIUNN'MOI S 1004 )A 4BG NUB UL 3792

{ 592
2(440)30U0IOSIND 492

I(obessau)bulyis a3LdM 1292
i1(Moa4’109]3)33830] 2192

1(J0102)401023%3339S__ 2452
!(paB3q)JojoaqIas”  :gsg

2(32018 NO)Jouolosand :9Ge

. ) 26962

sPJBYq UL 1462

110109 3jul 3¢6Z

!abussall, JBYd 2262

Imodg 3ul )62

£y094 3ui :062

(pP46%q’ 10102 ‘aBessaui’ Mo 1" 1094)J1S 34N PLOA 2442

, € 292
{42 udn3ad :gvg

1(440) $0U0.10SIND 1442

_fQgosned :242
2(()Y2396=H3)JBYD BUO IJLIM :lhZ

uago~oohvgodoouxouuoml 16€2
2(A20)'x00])833830] :8¢2

— sl82

£(X2018 No)Jouodosand mmmw

$10\s = HD JBYd Iyge

) ) igge

uLo»ouh Ul gee
1A20) Jul 3|g2

2x207 ui :pge
(4010314901 '%001)YD 3J4M JBYD 2622

' { 222
<¥lS uaniad 922
2(440) 40U0.10SIND 422

42



9=39vd 9661 y9i86sLL 12 Jdv nyi 9°abewl=3114
{(¥3LNT =i 3) Aiym { sgEg

iyee
< tgee
- yeauq 12€E
(109 Lam.go.ou.n:ogm->usou_.>.~oo»v;um 34N t1e¢
A = Aajuz 10¢€¢
¢ ¥31N3 ased 162€
182¢
yeauq 122¢
{(paBYg 1997 08" [ +H0.4-A1UD3 1/ 1447 1094)I3ST3IN oo
{(pBq Jeg’J0107’ [MOJ3-AJWa3 | ‘A*1034)J3S 3N ) 192¢
iges
((Moud =< A) 33 (L-J3uzunkemodd > A)) 3t mmmm
_ - { 102¢
I(pabxg’ 109  dBg’ [L+JIUINN-MOJJ-AJWAT L’ L+JIUIUNN-A* 1024 )4IS_IMN 161€
{(pBq Jeg’J010)’ [MOJ3-AJWa3L A’ 1003)43S IIN ) mw"m
(1 -43uNN+MOLd == A) 31 9l
: NQYYv ases iSlg
yea.q e
- - « 121§ S
2(pJByg 1007 ueg’ [|-MOdd-AJwaIL ‘| -A*1004)J3S_IJIH HEYS
1(pBq Jeg’ 0102’ [MOJ4-A]ud3 L ‘A’ 1094)43S IIN ) 0lE
160€
((MOJ4 < A) B9 (L-JIUNNHMOIS => A)) }I mwmm
(p46; "Jeg’ [L-4 0.14-AJWa3 L’ | -4JUINN+A’ 1094) 33S"34M ¢ "Mwm
2(pIBYY* 109 JBg’ [} -JIUIWNN+MOUL S - V- + . :
PR "Aumnzgau.godou.Hzogm->usou_.>..oumvhum 34N ; mmwm
(Modd == A) 3t 120€
3 dnyyy ased g
b $00€
(2) yorins 2662
1862

I¢)qosned = 2 162
!p10j024 = j0o4 1962
{(Ag*10094%)d0sund” 3ab Y4
1094 = P101034 1962

) ig62 )
op :262

I(p4B3g° 1097 Jeg’ [01WS3 1 “MOIJ " 1004) 43S 3N mmmm _ _
_ _ - { :982
2(pBq Jeg’40103  [L1WA3 L 14+MOI111004)d1S JJA > m%mm
(++}1 13UNN> £ 0=} )10} ¢

‘P101034 3ul
H T
R auy




/1=39vd 9661 9938511 12 4dv nyL 9*sbewl=3714

: = [0219113u1 Jeyd 16
u0\u 3 148k

()3313AM pLOA :68E

R

€ 8¢

)} 199¢

()d13H proA :<g¢

98¢

_ ¢ :£8¢

_ :€0)31%3 i8¢

{(WYON_ NO)$0U0JOSIND :i8g

£0X0V18 AVHDLHII T nxa 3SOND3Y $,435N AQ P3IBULWIAY WRJBOJd wxu’2L 02)42S UM 108

2()3Ixay Jeajd 264¢€

- 3:74%
! )401003%3339S_ t2l¢€
n><¢uW“ww“4mvwo_ooxnaom 9.8
) iglg
(PLOA)3ILX3 PLOA :H)¢€
71
€ e
L V23
{ £0.€
-(Baug ‘GaJty ‘pLX0)98IUL mwwm
100%0 = 19°Y°bad :19¢
unmxw = Yo y*bad $99¢
i} = yery-Bay 169¢
: ) 1998
/y JOSIND BULION 4/ omam mmwm
I(bauy ‘63Jay ‘QLX0)983IUl mmmm
2opxQ = 19"y Bay 166
u-mxm = po.;.mog 196¢
I} = ye*y-6au 2.S¢
- ) i9s¢
/x 40SINJ 32019 4/ (NJ078 NO == 2)6031) j! owdm “mmm
(BaJyp ’‘6a4y ‘QLX0)983Iul mmmm
i1- = 19°y°bad :|¢¢
IR
|l = ey H
b= ) gy
/% 40SIN] ON »/ (440 == 3)1603) j1i m%wm
| 1634 91$H3Y uotun  igHE
) i94¢

1916031 3ul :gye
91603) J0U0OJOSIND PLOA :2HE
I« 3 JOSJN) $1043U0] 4/ ii9E

{ 6£€
S| +M0d4-AJ3ul) uanlad :gEe



8=39vd 9661 ¥9:9S:1Y L2 J4dv nyL 9-abewt=3114

3 L9y

Cu =i iNelW) || G =i || Co > ud) ) 14
fLN/U UL) = LN 199y

1(((u) (219nop))3dbs) (ul) = iW 344

{(ama‘el’o9urur = u mwww
ummﬂmm&~¢.wsgm.or.oov:_guw.nod_*uzov>augam 168Y
. 1 H

m= aweN 3114 abeil] pasoduosaq Jajul

[LIMua3i 1909
n aweN @114 Indul abew] Jajul 4

(] oY) S€0Y

«'3n7878°09)UI43S 131 133n0)Adouss mmmw
L 19gY
uinial HA)
I(n*"* punoj jou aytg abeuw] =.m.on.~—.omvwmmmmos ELNNE) 196y
- (440)jouodosand 1% ]
b ieeYy
(€0 =i punoy) || (1NN == (2114u1)us1d3s)) 41 {1
$(0jula1133°9INqQ11338 3] UL (4 JBYD))ISILPULy SOP = punoy mmmw
$((1x2’3n18°9°09)ul43S ‘S LjuL)Adoays mwmw

. : ’ L 4 - uMN.\ n

$CAVHOLHOIT ILIHAw 0'Y1709)43S_34M 192y <
{CAVHOLHIIT ILTHN' [YIMW33 1 9L "8)43S™ 3N mmmw
{CAVHOLHDI) 3LINA w n'Z1 09)43S 3N iey
{CAVYOLHOIT ILIHA' [E1MU3 1721 78) 43S 3N NMWW
SCAVYDLHOIT ILINM  yOWI® 1’01 09)43S 3N 8Ly
*CAVYDLHOIT ILIHA' [21Mu93 1701 '8)43S 3N m%"w
SCAVEOLHOIT ILINN  yOWI® n’g’09)43S3N SLY
<CAVHOLHITT1 ILIHN’ [LIMu23 1 g 8)43STIN mm"w
{CAVHOLHOIT ILIHM' yOWI u’9°09)43S 34N 2Ly
*CAVEDLHDIT ILINA' [01MUR3L 978D 43S IIN mmww
{(M0113A"3NT8"w SUOLIBWIOSSUBIL 3319ABN '€ H1X0’LL 89S 9IMOpUINTIND mmmw
In suot3tsoduiooaq 0 19A97 433U y = [HIMUBIL 2209
tn (1232 9¢2 '99) 3218 Sbeul Jaju , = [IMILIL 190
fw SwWeN 9114 SbeW] P33oNJISUOIY Jaju3 4 = [Z]MuAIL 150

2aBWL Sy =3X0, JBYD IL0Y !
— F0Julaily 3 Puty 39n4is :00Y
{IVWIONV =33nqLuade “|L=punoj Jul paubisun 66
<IN “LW JUl 86§
{ISIMIRIL, JBYD 1)6¢
<]9A91 Ul :96¢
+4 ‘U qul g
[02]123)1133n0 Jeyd :46¢
(02l La1L33n0 48Yd :26¢

m:c/:
<u0\n




6=39¥d 966l ¥%:8SilL L2 J4dv nyL  o+abewl=3l4

M usaJdos uo abew] Aeidsiq g = [LJWd3L 1605
1,89114 abeuwl jo A403o3J4iq Aeldsia , = [QIwelt 1206

f(M0113A"3N18 21313 /€ 31%0°6 0% 24 ' 0L JMopuH 3nd 200§
384 = I 166Y

InBUll*yn = JIPy JBYD 1)4Y

Iy UoljBUtwexX] abew} Joj ma_u:mu: w = 91313y JBYD 194%
, 13131%9 UL 146Y

f3y6Ly Juy 1269
fauop Jul :l4Y

0= Jul 268Y
0=t Ul :ggYy
urzrzuc_uhw¢

IAlpu 3TALD 368Y
— fojuiaily 37puL) 1Ind3s g8y
IIVWYON ¥V =93nqiJaze “L=punoj jul paubisun :12gh

£31nsad"3uad Ul :0gY
£387v4 = utud jou jul :6)Yy
?, “uo@»u WL Jeyd :gly
Q=9Zis Wy UL 200

‘u0\u = [0Z1gaweu Wi JBYd :G)%

snQ\a = [Qg)2sweu WL Jeys 9y

su0\n = [02])aweu wiL  Jeyd i¢)Y

ul\n = [02)5uweu wi Jsyo mm..w

fLgL1azysTy Jeyd 0Ly

, - *69%

fIglwasl Jad, JBYD 1899

s [y12Wa3 Ly, JBYD :)9Y

- [2]|wall, Jeyd 994

/x S3LJ3U3 nusl BuluieIUOD ABduay »/ ! [Glwally JBYD :59%
9%

{0=we3) huail Jul :g9h

3 :29%

()A31113n PLoA L9y

:09%

{ 65%

1(440)J0u0doSINd :8GYH

' $LSY
2(19A3] ‘U “291133n0 ‘1911430 ‘911jUL)SIdABM 132
<GSY

£€INA’ YL '09IUIIUL = 19A3) 195y

SgSY

< 4y

uanjad HY3 )

{(n"*3dA3 paidadse jou S| 3zis amms__..m~om-_..a~vomammﬂ= J0J443 :0%Y

+(440)jouodsosind g4y

46



01=39¥d %661 ¥%i8SiLL L2 Jdy nyl

{CAVHDLHDI7 LINM u ni8L!9S)IIS 3N

{CAVHDIHOITALIHN" [L11Wo3 L ‘gL 91 )43S 3N

{CAVYOLHOI 1 ILIHN OWI" 1191 196)13S 3N

*(AVHDLHDIT ILIHN’ [03 1WR3 1“9 ‘91438 34N

"mﬁzh = 3y6yJ

>

{(K0173A°3N8 " 9Bew] Bujheidsiq w’'s’31X0'8'09 Y1 21 IMopuinTInd
‘u azlg abew] J4a3uz 4 = [L)iwall

n suweN a)i4 abew] Jajul o = [01lwe3}

op

o*abeuwl=3114

)

/x UNWLXBH 952X952 Ul dBeu] Aeidsiq 4/ (2 == We3} nusw) i

1CY3INT =1 ()9Y939B)a1Lyn

«
{(0ju1a]147)IX3UPUL}SOP = Iuop

- - <
£CaN18°ILIHA'DZIS §79+1°8L+L 21D 43S 1IN
(0L "a21s 3’az15 0jU12114)803]
203N ILIHA BWEUOJULd] 1 441 ' H+|25WIIIS IIN >
(s > 1) 31
, <
o -+l
uoum
)
(0 == WRJALPW) }i
L DALP = ALpu
LS
)
(1S < 1) || €0 == auop))ajtym
(30718 3L IHY 3215 3 9 8L IIIS N
. (0L!a21s 3 az1s"04ula)1})803)
£(3018° JLIHN'SWBL" 03U 13797 9)IISTIIN
{(oguia)typ’aanqLaiie’atp)asdLipul) sop = auop

£¢M07113A'3N78°w 21GB11BAY S311d aBew] ,’g’3LX0 61 SL £ 2)Mmopurnind

{

}

/v A4030041Q 3114 aBew] Aejdsiqg 4/ (| == WAIL Nuaw) j}i

(w31 'MOTTIA INTE’ AVEOLHDI T ILINA'S 9L '21)A deg nus = wal | nuaw

o nusW uley o3 Itx3 4, = [yJwell
i sobewl] oM) aJdedwo) 4 = [gJuwall
i Jojuldd Jaseq uo abew] julad 4 = [2lwadl

*6SS
186§
£468§
2959
<658
41
1€6S
41
$1sS
$0SS
26%S
:8%S

FOM QOO NMFINON O

OCOOOO e r=r= e
AN N A I N NN AN

47



L1=39vd ¥66L 7988511 12 J4dv nyy 3-9bswi=3114

, < 619
fuanyad 919
1357v4 =_3y6Ld €19
f(u""" Punoy Jou 3114 3bew] ,'g’0g’2) Qg)abesSAW Jodld 1219
- (440)jouodos.ind Y )
- ) 3019
(€0 =i punoy) || (1NN == (aweuTwy)uajaisy) 31 mmmw
!(ojutay 43 anqlalie aweu il )3Sa14puls SOp = punos 1209
£CCubwY "y 3N18°91L " YSIUTIIS Swel Wi )Adouys mmmw
PCAVEOLHOIT ILIHM W _ u“mrnemvgumuugz $909
SCAVYDLHDIT ILIHM’ [L]wad ) ad gl ‘1 )43S 340 mmmw
{CAVYOLHOTT LIYA  wON] - u“opuqmvgumnuhz :109
SCAVYOLHDIT 3LIHM [0]wa3 ) ad gl ‘41 )J43S 34N mmmm
‘3ndL = 3yBLy 1865
YR
{(M0113A’3NT8"y J93ULId J9sE UO 9BRw] BULIULLd w'E'$1X0'8 09 YL 2L IMopULNTInd WMMM
.... azls abew] J23u3l 4 = n:Euu_H._a €65
fn aweN 31id abew] Jaju3 = [QIwe3i ud N mmMm
/x 301 49587 U0 SBEUL ukid /(g == S| TIUR) 3y 0512 2065
168
1(440)jouodosind uwwm
- _ - 2286
i(az1s wy ‘aweu wy)abew)l dsip $98G
3686
¢ 3ndL =i IY6La ) 3 iym 1984
f3n¥l = ybld €8¢
, < 1286
Addn3jad <189
iy *adA3y paiydaooe jou si azis ommE~=.m.cm.~p.o~vwmnmmaE|Loguo :08S
.Aﬁuovmocogomgzo 368
13574 = Bl :8/6
— - b 1126
(az1sTwy =i LNwLW) || CIN =1 tW) || €0 > azisTup)) 41 1925
- {iW/ezis WL (uUL) = LN 191G
$(((azysTw) (21Gn0p))3dbs) (3ul) = I mmmm
f(anma’gl’ysiuiau] = azysTwy 1126
2048
| , < 696
.m._:uo._ 1896
$(u""* punoj 3ou 3jt4 abew] =.m.on.-.omvwmammoe JOJJD :J9¢
- (440)jouodos.nd 1996
_ ) $59¢6
(€0 =i punoy) || (11NN == (aweuTwy)us)uis)) 3} 95
{(ojuialiyz’ainqliile’‘aweu WL)3Isa§puts SOp = punoy 1296

£CCuBlL " ' 3018791 95Ul IS aweu wi)Adoa3s 1095

48



21=39vd 9661 44:85:L1L 12 Jdv nyy

{CAVYOLHOIT ILIHM nONI" u!91196)43S_ 34N
TCAVYDLHOIT ALTHN [112wa3L 91 91)43ST 3N

{CAVHOLHDIT ILIHM wONI " n121195)43S 3N
{(AVYILHOIT'ILIHA' [012Wa3 L 21 '91)43S 3N

Z3anyL = B

b

f
fu aweN @114 JUBLIDLS40] JaJuT ' = [El2Wddl
sn azig obeuw] Jajuz , = [2)2uR3t
[ aweN 2114 abew] puz Ja3u3 o, = [LJ2wa3l
I sweN 2114 abewl 3s| 493Ul , = [QI2wA3}

1(MOT13A’3N8’ n SeBEW] OM) BuLJedWO] '€’ 41X0'2L 09 0L "L IMOpULM Ind

9-abewi=3114

)

/x Sobew] oMl Bursedwo) 4/ (¥ == WAL huaw) j} 3s)d

1(440)Jouolosind
£( 3n¥L =1 3YBLL ) 31YM

<

f3nyL = 3YBLd

{(az1s w} ‘aweu Wi )ewt Juid
(aurad j0uj) 31

£35v4 = upad jou
asj)a

<

udniad
f3s4 = 3y6Ly
J3anyl = uidd jou
*(u""NO 30U S} 3} "YILNIY¥d A93Ydn’G’5E’2) ' Q2)3BRsSaU JoIId
-(440)jouotosind
b
(9L == 3InsaJd 3uad)ji

o ‘g ‘2)493utudTsoiq” = 3nsad juud

fuanyad ¢

{3s7v4 = 3ybLd

{3yl = Jutad jou

i{(n**adA3 paidasse jou s| azis omaeuz.m.om.mp.oNvmmmmmoE 40443

1(430) jouodosana

1

- 952 < 9Z1S_WL) ?
__aszn_;LE__czipsﬂ SvoﬂwE:

_ !LW/azLsTwyL (3ul)
{(C(az}s7wy) (319n0p))isbs) (3ul)

{(ana’sL’'y5)uIu] = azisw

t

- -
=

—

<

2129
£049
$699

333839853

O ANMFINONOOOQ N
nunmnmannnintn
OOV OVOVVOVOOVO

OO (M FINOMN OO
IIIIIIIIII

<
Mmm
OO

=
0

49



£1=39vd y66L 99385511 12 Jdv nyy 2-abewt=31114

luanyad 222

. < 1922
.Aumovﬁocogomgsu tgel

‘3nEl = 3131Ne 1hel

_ 3} igel

Ix 3IX3 (G == W33l nuaw) ,/ omdm mmmm

1(440)jouolosind mo~u

S 3NdL =i YBL ) 3tyn mm"m

f3n¥l = IybLy mmwm

{(gaweu"w| ‘az1s™ Wy ‘Zaweu Wy / Laweu L Yabew] dwod 612

— il

£Cud2"n’3N18"81 '95)UIIIS gauBU WL JAdOuIS mm"m

, < g1

fuanjad 0l

2357v4 =_3y61d $602

(" *adA3 pajdasor jou s} azls omuE-:.m.om.~—.omvomammoe RLENE] 1802
- (440)jouodosand 2202

- — ) £90.
(CazisTwy =1 LNulW) || QN =i L) |] €0 > azisTup)) 41 502
_ {IW/3zis W) (U1) = LN 1602

{(((az1s W) (919nop))idbs) (Jul) = IK mmmm

(314’91 ‘9s)uraul = azis wy 2004

1669

. < 1869

uanyaud £J69

73874 =_3y6Ld 1969

I(n" " punoj 3ou 3114 obew] =.m~om.¢p~omvomawmos JoJJ3 1649
:(440)jouososund 969

_ 3 $£69

~ (€0 =i punoy) || (TINN == (ZeweuTwi)ua)uls)) 3l 1269
{(ojula)lyg’agnqlilie’zaweu Wi)3IsSLIpULs SOP = puUnoj 1169
FCCuBi * 0 30187 9L "99)UTIIS ‘2awRU WL )AdIIIS mmmw

, { :889

uanyaa 289

1351v4 =_3ybid 1989

i(n""° punoj 3ou 3)Lg4 abew] =.m.om.~—.omvwmwmmws JoJJ3 3589
- (440)jouodosund 1489

_ b $€89

((0 =j punoy) P_ (1NN == (|weu wi)us]lis)) 3t 1289
£(0juLa] 133 2InqLJ338 " [BWEU W})ISJLIpUL) Sop = punoy 1189
(CubUL "y "3N18°21 '95)UTIIS’ Laweu W} )Adoa3s mmmw

{CAVYDLHOIT 3LINM w1dD" 0’81 196)435 3N 1829
+CAVYOLHOIT ILIHM' [£12wa3 1 gL 91 )43S IJM mwmw

,SCAVYOLHDI) ILIHN  u 1191195)J3S_ 3N 1629

SCAVEOLHOIT 3LTHM' [212wa31 9L 91)J3S 3uM 1929

50



Hi=39Vd %661 Y¥:85iLL 12 J4dv nyp  d°abewi=3714
SCAVUDLHOIT ALIHN' [IWa3 L €L 93438 340 3¢9

- s28l
mﬁ><zup=e_4“mh—==“= =._F.w¢vgumlug: £182
<CAVEOLHDIT ILIHN [CIWR3 L7 L 9)43S 4N mmwm

SCAVUOLHOIT'ILIHM wgWI® | “u'6'499)43S_3uM R
+(AVHDLHOIT ILIHN’ [Q1WR3 176" %) 118 34N mmmm
LCAVEDLHDITV ILINN WORE® | u’s'y9)435734M 2822
<CAVEDLHOIT ILIHM [L1wodL "2 9)43S 34N mmmm
um><¢oh=a_d.uh_==.= =.m.«qVLuwluL= sl
SCAVEOLHOIT ILIHN [0IWa3 L "G 9)J3S 34N mmmm
{++3Unod 1692
135774 = sJdodJa 189/
o = wnsJud 2292
Jop 3997
£Q9L
(1X3 0/M) 3114 Ul °S3}3}90) dABS 4 = [9jwal) Y94
paJopisuod sjuauodwos Aouanbady , = [GluLll 1¢9)
MOPULM 31LWJSH JO} JO1JB4 YIPIM , = [ylwail 1292
1elwouljod 23lady 40 8a4bag , = [Elwall 2192
sn (1X3 0/M) aweN 3jld abeu] Inding w = [2JWR3L 092
tu (1X3 o/M) SuweN 3)i4 sbew] Induj ,, = [{Jwa3t 266

‘u ["°952'99] ssadoud o3 azis abew] , = [Qlwall s86 —

’ [} 4 L rxl s ] 2mid -t uNmN 5
{(31IHA3INT8" wUO L3 150CWOIE UOLIIUNY B3 LUK, ‘§ VINIDVH'ZL ‘82 ¢’ | JnopuiM ™ Ind mmmm
/s S3tJ43u3 nuay Buluieluod AeBday »/ 1[81WAIL, JBYD t4G)
- 3172
__ lojulayl} 3 puUl} 39N43IS gg)
IVWHON ¥V =23nq1a33e ’punoy 3ut paubysun :ig)
JIN ‘LW AUy =05
. S6%L
1387vi=SJ04da UL gy’
I0=UNSJdd Jul 3242
1357v4=ss9004d Ul 19492

{09=3uno3d UL :Gh/)
fuO\n = [0216WI$4300 JBYD :yh)
u..c/: = [02]oweN}ja0] Jeyd ¢yl
u..m”: = nmwumu“wm__zwz:_“ uuuw mmWM
-n n = .
wcwmgu.sthu L 0% :
‘uimgen 38013 166/
!baguaal Ul :g9g) ;
' lazisw] ul g |
Yya aeyd :9¢
dwnu JuL :6¢)
_Thoul i4e)
wnN wal u:w 7]
(PLOA)3 LWJISH PLOA

<




S1=30vd Y661 Y9:8S3L1L 12 4dv nyj 9-abewl=3714

Heauq

!, = unsu4a

I(u"""spunog jJo 3NO Si YIPIM MOPULM JogeY =.m.me.mp.o~vmmammoe JoJJd
« (440)jouodosind

3
: (¢>05_< uimgen) || ¢y > uimgen)) 41
. . . +(3NTI8°€L “9yIUIIUL (3B014) = ULMGRH
{(Q3Y ILIHA w (0E-1) 3PNILIdWY J1BH 38 MOPULM UBLISSNED 3Y3 4O YIPLK - J03dB4 YIPLM Indul .’'02°2)438 u._m
‘ Hjeadq
. Il = unsJJ4d
2Cn *"spunog 30 3n0 S| 33.463Q 1QiWOUA}od 33 LUWIBH =.m.cm.~p.mwvomnmmos JoJJd
£(440) jouodosand

b
((s < Bagusaw) || (g > Bagusan)) 41

f¢a3y’ ' f¢amig’ Ll yw)ulaul = BaquiaH

{(a3Y°ILIHN"w G 03 0 - aBusy ul saubag jBlWOUAiod a3lwaay Indul w'02°2)NS u.:a..
/x ®J43Y S2WO0D BUSSIN JOJIT 4/

}

. ' nd:q == Au:omswz_:v:w_._umv 31
, . s J(CuBWL*y’3NTE 4" ¥IUTIIS ‘ In0aiENU] JAdDILS
<(QIY"ALIHN (OKI™ uoisuaIXd JjWQ) JweN )14 abew] Passado.dd ayy ndul w’'02°2)938 u._m_
Iyeauq
‘L = wnsJud
«(u""" punoj jou a)tJ4 abeuw] _..m.om.up.cmvwmammﬂ__ JOJJ3
7(440)jouodosind
3
((0 =j punoy) k_ (1NN == (U]aweNw])us)43Is)) }i
I(ojurayljg’aangriize’ujaweNul)3sdLjpuly sop = punoj
s , s £(Cubw "y 3N18° L' 99IULJas ‘Ulowenu] YAd2 SIS
{€a3¥’3LIHM 0 (9WI® uoisualIXa 11wQ) aweN ayij abew] pasAjeuy ayy Indug n’02°2)41s uhm
Iyeadq
Il = wnsuud
I(n"*uoL3iSoduodag@ ul pasn aq jouue) azis mmms_=.m.om.mp.amvmmwwmms J0JJd
7(440)jouososind

)
((3zswy =i LN&LW) |} CIN =i 1) || €0 > 2zisuD)) 41

LW/azisul (3ul)
~(((az}su1) (3)9n0p))3bs) (3ul)

LN
LW
fcaan’ , tocy ! {(3n78°s yyIujau] = azisug
<(034°3LIHN" 0 (9201 ‘952 ‘99) S)19Xid ul apls abew] pasAisuy ay3 indul wl02’'2)938 3JM

1(AVHOLHOIY' ALIHA' n1d0" 0’4l 99NIS 3N
{CAVHOLHOIT ILINN' [91WRIL 2L )38 34N
SCAVEDLHOITIILINN e u!SLI8Y)43S 34N
,CAVHOLHSIT ILIHN 0 n'GL’Y7)43S 3N
{CAVHOLHOIT ILIHN’ [SIWRILTGL ) 43S I

ICAVHDLHSIT ILIHN w  w'SL°99)93S IN

2668
:g£8
sl58
9¢8
313]
iHe8
333
i2e8
L8
$0e8
1628
:g28
s128

(=1 ot
o
«©

OO O—=NMFINOMNDOO
000 -
& 0 ©

ANM ST NND
Q00000
[of-ed-c1-c1 ]

NOONO™NMFINOMOND =
RRIRRRRRRSIS

O
2828

g

52



91=39vd %661 Y9:@S:li L2 4dv nyL  ocaebewl=3714

< 1568
{(Bu13420) 1968

BN} 3200 :1£68

‘IN :268

o LW 168

.cua;g 1068

wbaJa4 688

‘uimqen 1898

*Baqulioy 1)88

*3noauenu] 1988

ujaueNu] 1688

azisw]wday 1488

[l 4 . , ] =, "mg

, , £CAVEDLHDIT ALIHA o n’Q2 g1 )93s7340 1288
f(AVYDLHSIT ALIHM v vz 10438 3N 1188
213nY1 = ssad04d :088

b 1628

(€354 == SJ404J3) 3 (oA == Y9) |} Ay == yo))) 4} mwmm

{ 19/8

“m:«h = SJ40J443

1(q3y’3LINN’w  uteBe A4l ‘Indul Uy punoj AJoM (S)J0443 w2 02)43S 34N

SCAVYOLHDIT ILIHM n'02°1)438 ugu
. 3819
{

INOMNDOO—ANMTNQOMN QOO — NN
patitepeh R

53

umma<m = m;o;;o
2()yo3eb = Yo
{(a3¥’3LIHN 0 (U/A) ¢pa33044 03 JueN ‘3934403 St Indul 3yl wn'Q2 gl)IIS_IIM
fCAVHOLHOTT ILIHN u u 0271438 30 N

(0 == WNs1Ja) 41

1(440) jouodosind
<

)
(1NN == (SWBNJS303)UDIJIIS) 41

2(BWIJ 4900 " 149, 'BWBNS 330 )IXBIIS

/x 943Y S3WOD abESSaR J0JUT 4/

1(Cu339°0"3N18° 21 YYIUTI3S ‘BWEN} $20])AdDI3S 14cg

£¢a38’ ILIHN' o 6ugssacoudoy abew] Joj 9113 03Ul SIUILI14330D PIIBINIIB] SAes w'02'2)3s uhﬂ eS8
1268

y8a4q 18 _
I = wnsd4us 1068

. I(u""*spunog j0 3n0 48 SILousnbady proysauyt =.m.om.~p~a~vwmmmmos 404D 1698 !

H Aumovwoco._owuzu 8Y%8
) 1248
(CCLW < ubaag) || (o > ubaui)) 1998
23 (CLW < wbaad) [| (0 > wbadd))) 3} 16hg
1(an186l'gy)ulaul = ubaly 1hhg
£¢ana’st’yy)uldu] = wbady 1chg

{(03¥'3LIHM'w  ¥3IND Aq pajededas ‘(L 1) P34apisuc) aq 03 sjusuoduo) Aduenbati g andui =.o~.~vgnmuyg“ mmwm



SCAVEOLHDIT 3LIHM »

2i=39vd 9661 99:88:LL L2 Jdv nyy 9-9bewl=3714

1(UaaJ9s™s ‘LA’ |X)42S  3sad
{C¥3IN3 =i (()gasned = ))) a]lyn
un><¢ah=u.4.m*wu= aBessall’ 2+ >.~+vagumnuuu
2(3n18°AVYEDLHDIT 'y 26eSSaN Jodd3 4 'adAY @Y Y M LAY | XIMOpULM )

S(Y’m’ LAT|X) 108" aABS = UDIIDSS

9y aul

IUd349s” S, JJOYS

[ fg=adA3 JuL

: }

lobassaui, Jeyd

Ymt1AY X Jul
(obessaw’Y’'M’ A’ | x)abessall JOJJd PLOA

{

}
jeuLbirio, jJdoys
! HYUT uu_

(jeuibLJo’ A’ X)10S 3S3J pLOA

L8
f1eulbido udniad

1(18ulb 40’ LA’ |X)MOPULM IX33 8J0353d

2(1eutbiJo’ | -y+ LA’ -Me X LA’ L XIMOPULM 3X2) 9ABS
1(()aangLd33e 3AL3I08 336y M)MOPULM IX3) 93183Jd = jeuiblLio

{yeuibiJao, 3JOYyS

)

M LAC X UL
(Y’'M’ LA’ X)a0S aAeS, IJOySs

{
{(a3duLMImMoputlMIXa) 934}
1(91313)6UiJls a3L1JM
£(10231313)401023%3339s_
1(3921313)40109%q313s
(LAY (2/(91313)Ud1435-2/M)+]X)33830)
f(JadutM ‘LA ‘LX)MOPULM 3X3) 9403S3J
I(433e ‘adA3 ‘daduimM)mMopuim 3xe) Xoq
(4138 4 M)MOPULM IX3] 238340 = JidulM

fa3duim, 3J0ys

)

313134 JBYO

udoooduwu.x¢o»u_u uy

! ladA3’u3ie’y’m 1A’ X 3ul

A_oom_u_u.xnu_u_u.odu_u.on>u.uuuc.:.:.px.—xv:ou:_zu:av_o>

4
G =1 42) 33 GAy =i e_u:w.:;.m <

w92’ 10438 300 X
asya

sLS6
£0s6
2696
8Y6
2296
9%
16%6
996
seh6
:2%6
3%/
2096
$656
:8g6
2286
196
3686
ihe6
866
2266
i56
$0g6
2626
1826
2126
1926
$626
$926

o
(2]
[+

OO ™ NMTIN OO O
—
o

206

WS $6 06 54 24 ¢4 98 BS 20 S0 SO 60 60 Se AN

54



COLx[¥16LP - 00L»[E161P - 000Lx[216P - 0000L[
+01L/¢00L»[E1IBIP - 000L»I21BLP - 0000L«[
<001/€0004»[2]61P - 0000Lx[

2000L/¢0000L L

8i=39vd 9661 Y9i8S3LL L2 Jdv nyL 9*sbewl=3714

I
_ <

[++f1238 = [L+11€3S
(30p) 31

lanyi = op
"Gy == [11€38) 1 3

(++1i}-Ua >120=1) 40}
I(13s’g3s)Adoyss
I(1Is)uaydis = U3

{3s7v4=30p 3ut

f0={'1L ul
2] Jul

)
(g11£3s 480
I[gJ23s Jeyd
{€L113s Jeyo
)IX343S PLOA

(g3s'238' |38

<
1J3s uunjad

Hio\s = [21u3s

gy + [LIBIP) (Jeyd) = [L1J43S

(++129>110=1) Jo4

L1B1p - 00000L+[01Bip - wns) (3Jut) = [S]Bip
1161p - 00000L~[016tp - wns) (jul) = [H16ip
1161p - 00000i~[016ip - wns) (ul) = [£1Bip
fum_v - 00000Lx[016ip - wns) (qui) = [2)6lp
<00001/¢00000L»[016Lp - wns) (3ui) = [L16lp
{00000L/wns (3u}) = [01Bip

{n0\u=43Sy JBYD
<[2161p 3ul

I Jui

. )

uns Jul
(UNS)HYI23uLy Jeyd

<

u-nor:co
&&&&

QO NN

R RIS

NRRICORRRB530F

RN
C OO OO OO

QM
PR R FINN

g
o

196
096

55




L=39Vd 9661 22110321 12 4dv nyL d*wJhay=3114

YL duljepy
3S7vd auljapy

3LIHM Buljapy
MOT113A duljopg
VINIOVWLHDIT auijop#
Q3414917 auijop#

| NVADLHSIT auljap#

* NIJ¥DLHOIT dul Jopg
aNTGLHDIT auljop#
AV¥D3YVQ duijepy
AVYDLHSIT suljop#
NMO¥E Suljapg
VLIN3OVW auijop#

Q3y auljepy

NVAD Suljapg

N3349 suijepy

an1g suijepg

3Jv18 auijop#

Ll =]

- == v

/x UOL3IUL}DQ J010] 4/

O=NMITINONDOO—NMIIN

Jannnnnsxnnpnnnn UOLIIULJIQ SIUBISUOD yywusnnxnnnvve/

<Y xaJb> apnhsuly
<y yiews apnaulj
<Y°so> apnyouly
<y*qiip3s> apnjauly
<y*oip3s> apnjouly

I

AR N 0 AR IR A0 A AR I AR 6 0 00 0 A 0 A A0 00 O A 00 0 AR A A A0 AR U0 AR IR A0 I A0 0 A0 0 0 0 00 0 0 A I 00 000 0 A A0 AR 08 0 00 0 A
UOL3831313USP) SDY 30 PUI
AN NI IRNR IR IR I AR IR AR I AR AR I AC AR IP I I8 I 00 AR IR A0 30 05 O 0 0% 00 00 O 0 0 200 0 0 A 0 300 0 0 O 0 O O 0 0 0 0 00 A0 0 0 AR AR AR RO AR 0 20 00 AR AR O

Japeay SJ¥ pue 433114 qo
PhEqIYY  00:L%i22 S0/LL/L66L 2°| uoiSiAay

(BJ3ISIA 343} J40j) SGB XadWOd 03 SABD IACU

1°2°% “J9A ‘D-dON ¢ pasn Ja)tdwo)
£66L ‘L1 390 : uoisiavy jo 33eq
1¥an ‘uewpdtd xav i Aq pasiAvy

pneqlys  Jgivgeisl m—\——\—oow €7 UOLISIA9Y

¢ A'a qebyez :Boig x

¢ dx3 :93831S$

$ A’9°qebAez/SIY/N82/02/49U349B/4SN/PEGIY3/2N/SISL/ 190IN0SS

$ £°| UOISIADYS

$ PREqLy) :J3X901$

$ 259236 SL/LL/166) :9180S &

$ PNEqLYy) Joyinvg

BRI AR IR NI NN AN AN NI IR M NN AR AR NI IR IR AR AR A0 AR AR IR A ORI A AR IR A IR AR AR MK AR A I AR A IR AR IR AR IR A0 0 A0 08
uoijeatjLiuspl s »

NN NN AN I 2 A I 30 O A O O 60 A0 IR K O A I A0 U0 A A0 A0 A0 A0 AR I AR 0 0 A0 0 0 T O A AR 00 0 O 00 0 A0 0 00 0 A 0 O 0 R 00

»/

K XKk X kEkXKXK

44

50 54 88 S0 Bs 6 B8 95 66 S8 S0 GN 8 888G .-gs&s:
= v - e v e e e NN

=ONMFNONOOO =AM IND

56



2=39vd %661 22310221 12 Jdv nyi d*uJay=

I{g1]sobewt aeyo

I[g1)1o0beul Jeyd

SENTLN UL

Jugyl "wyHL ul

TyipiM 3eoyl

Igap Ul

2 [gl]yabewt Jeyd

fIgll1abBul Jeyo

| fapls Jul

(sobew) ‘JoBewl ‘LN ‘LW ‘UdHL ‘WYHL ‘yIpim ‘Bop ‘yobew! ‘sbewl ‘apis)wday jul

-
o

O ANM TNV O ONO =
OO0 OOOOOO0O— W
Ll ol ol d el 5t ol nd ot -t

£Q3UL UL’ JeyafauL 3uL " JuL ‘Ul “Jul fJuL )MoputMInd ploa
fajAq Jeyo paubisun japadAl

197y Aeude u|¢|><¢m< 3on43s japaddy
£INI [W] [N] (W19 X@1dwod _ _
) 0% AVHYY 3ond3s

107y Asuue ¢|e|><¢m< 30n43s jepadA3

JINIIWIIN) [W19x  3eoyy _
2 ¥y Avidy  3ondys

1472 Aeaue ¢|~|><¢z< 30nJ3s jopadAy

-{
2[s713X1d1[S13X1d)ex 3eoyy _ _
) ¥ 2 AvddY 3dnd3s

!%21dwod B1q xudazouuwmm 39n43s jepadAy
£ [S713X1d»S13X1d1 199 ¥3)dwod -
> X31dWod D18 30NJ3S

f1esa"61q 4<m¢|mMm 39n43s jopadhy
J[1+8713X1dxSTaX1dx21 149  3E0)4 -

) va¥ 918 3ona3s

fyeas Ty eus J<mu|44<“m 39nJ3s jopadAy

IL1+8713X1da2I LIS 38OV
3} W3Y 1IVHS  3ona3s

—NM«moheog

BRIk RR IR ICILBIR5FRERRER

57

29
Jdwa3=(q) (q)=(e) !(@)=Jdwa3 (q‘B)dyMS duljapg 99 '
! (0°1iueieypy td auljop# :c9 !
W/$13X1d N auijopg :%9
9l W @ulLjop# :¢9
952 $73X1d 3uljapg 29
9
uy"xa1dwod,, apnoul#H mmm

£(3uL)yozauLy JBYD 3gg
{(3uL’3uL’ waeyo Ul “3ul )43 3N PLOA 195




¢=39vd %661 22310321 12 4dv nyi d°wday=3114

{4 **sAedue QZ 1894 Joy Adowdw Buijesollyy = [g)ojul_ssau 1291
, .int"°s9)13 Bulusdoy = [}]ojul”ssau 199
1" ""ssadoud Builueisy = [QJojul ssau 159

.u=...>agu< ¥ 4 9318201}V Jouue), = [Ql]JOJIS_SSAW

..:...>m;;< Y 32 918301|V J0uuB]y, = [4]JoJJa_ssouw

- £,°**Aeady B1BPJ 93BI01\V Jouued, = - [g]JOJJI_SSaw

tut iy 462 40} AJOWOW 91830]1V Jouusd, = [JlJodua_ssouw

y HHQaLL< %32 Jo} AJowal 931850))Y JouuB), =/ [9]Jouda_ssou

n Aeddy $6 Jo) AJouRK 938201\V jouue), = [G}JoJJ3_Ssau
u=...>csu< cm Joj AJowsl 93BI0}1Y JOUUBD, [#1J0J4u9_ssaw
u=...>agg< 2b Joj Auowsl 93890}V JouUUB), [¢]40443_ssaw

. s 1y tAsudy 23 Jo) AJowsy wuauowp< jouur)y,, [2140449_ssauw
{y°**abeuwl] passasodg 3103§ 03 3114 uUdD Jouusyy, [L)Jouua_ssaw
Zn*"c2114 obBeuw] usdo jouuedy,

[0) JodJa™ SSaW

£, *°aNULIUOI 03 <UIN3IdJ> ILHy = [Q]lOp Ssau

QOO‘-NM\?U\“ON&QQF‘NN)\TII\ONQO‘QPNM\"H\*ONQQOFNN\%
MM MM MM T N S T TN ST W8 S ST IALNAIN N LN NN N O O 00
- T e T T T T T T O T T S T T T T T T e e e e

on 88 58 S5 08 S8 S5 45 68 GN PS 0C S I 68 S5 ¢F SR 00 DP 48 50 65 SN 00 UU U U0 08 G4 60 80 45 44 00 09 S5 E

, I [NgW]4392ds a34q
.ngmx_a_ngmx_mu»u_mcww¢_ 18014
iq'e ulL
£ [N] [W] [N] [W1QeB ui
, faweu 3y} ou L
H" n=3UOU, Jeyd
1349qunu, Jeys
{0=b 11}
: £] 240qunu Jeyd
. - [5] | Jaqunu Jeys
![5L1 1039 sSauly, J4BYd
< [oglojul_ssau, Jeyo
Itg)op ssau, LmMu
vom 3 [NxWIdWR3y _ 9349
H Y ™ amn: 932y 9 4 Aedue €l
2z ‘Lz 'z ¥31dwod ¢l
‘elepiy 1834 61q €l
9By ‘Hix 47y Aeude m”
N3 472 Aeaue nm"
. » (T
726s '2n 472 Avaue $921
fuad’gx "% .ou_wlomaew ‘LieA 38013 mwm"
‘0 .nmwmww un_ 314
o0 = 1 :
615 fod ‘Bue ‘s ‘4 ‘u ‘w [ 'y wcw "mm"
‘g1eA ‘2ieA ul 02l
! j081 3no_sweua L4 ot
[oglut sweud}jly 2L
s . P J8yo 9Ll
13ngu3oads, ‘Inodwalsy ‘3 Zx '3k ‘SIOx ERE! ‘Goll
it
) el

58



59

1" cAdowaw Bulaady ‘a)lj ul paJlois pue passaosodd sbeul,
14°°*311} 03 9BeuL passadold BulituM ‘sisayjuds aBew] puly,
!, *-obBuil passadoud ayi $0 }BZ AQq pasn Asoudw Buidddiy

2, --abewy passsdo0Jd 3yl UO WJOSSUBJY FBZ 3SJUSAUL aYy) Butody
!y***abawl passasodd Joj Adowaw BuLlBo0) 1V
=...xwuga 1ead 61q ay3 Aq pasn Adowsw 5uLasddy,

~
===31 BurA1di3jnu pue 44 3yl 0 311nsod BUiJIA0IIYUy
I, ""sABaay @y Xo)dwo) MaN B Joj AJouidl Buiieso)iva
f,°*"oBBW] ay) JaA0IRY 03 BuljJels,
PapJeasig Sjuaialjiac) O JAQUNN,
, Tw  :3d9) SIUBLOL}}30D SO JOQUNNY
{4 *"S3U31914430) pJedSiQ 03 BULIJIBIS,

iy <~ 911} 943l 03 SIJUILDL4}90) BULILIM,
{y°**S3uato|$4a0) Bulindwol,,

247" 8Bewl 3y} JO UJOsuURIY YBZ Aq pasn Adowal Bulaaddy,
2u*""144 9sJ4aAUl Jo) Nmuxwmu Buy3ndwo)y

iy *Avday eay BLg @ Jo} Alowdl Builedoyiyy
4,°*°sAeade By} UO sSWJOjSuBJl yBZ Iyl Bulog

Iy obeuwi 3y3 3o Asude gy 1834 AQ pasn AJowow BuLadddy
{4°"-3bewl 9y} uo swJojsuRt3 dez ayy buioq,

u¢..ome_ a3yl Joj ABdde QY X9)1dwod Joj Adowadw 6ULIBI0Y Yy
{ye°obewl ayy Joy Aesde gz 1834 Aq pasn Adowdwl SUL93Jdy,
fu°*"sAedle @b 03 sAesde gz Buibusyd,

iy **obeul jeulbiJo BuLpBaYy

dac°sAedur gy 183J 4oy AJowdw BUL3IBI0) 1V

[22]ojui_ssou
{92]ojui_ssau
[s21ojui ssou
[y2ojui_ssau
fg2lojui_ssow
[2glosui ssau
fi2lojui_ssau
[02)ojul_ssau
[61]ojui”ssou
[gl]oju}_ssauw
[ZL}ojui ssau
fg1jojul ssau
[Si]ojui ssou
[yl]ojui_ssauw
fgLiojui ssau
[21]ojui ssau
[L1]ojul_ssau
toliojui_ssouw
[6lojul_ssow
fglojui_ssau
f210jul_ssouw
[51ojui ssauw
[§Joju”ssouw
fh)ojui ssou
fglojui ssauw

%=30Vd %661 2271021 12 4dv nyi d°WJayY=3114

¢ My ‘30 oweEUd} Ly duadoy = 3 Z igze

/x 3Bwill passadoud ./ 1222

222

. < 2022

()3 612

’ ’ ’ - 1qt -AUDQMSQQ i8le

,,_5€3n18"ILHN’ [0]Op_SSAW’9" /| )IIS_3IM 212

£€3IN18°ILIHA" [01JoJda SSAW G’ /] )I3S M 912

ol .:_|u9mmw“uuzvmwnw*v ¢ mw”m
-\ nvn L : = .

10008%0 = mvosnw mm"m

£(an78’ ILINN’ [L]ojuLssau’y 11 )43STIIN 1

/v SBewy 1eUiBLIO o/ 608

- 1802

1(ap1s)(380}3) » (3PLS)(3e01}) = 9zl obeuy nuom

90

JIN = [ylulp = ([gJuip 31502

‘IN = [2lutp = [Llwip £402

, L] L4 b LX) - uMQN

2(3ng ‘311HM' [olojul ssaw’g’2l)d1s IJM mwom

{(yobew} ‘Ino sweuajij YAdouls mwmm
. {(1ebowl ‘Ui aweuajly )Adouals :
{(M0T13A 'G3Y ‘u uollisodwodag abew] a3 luwWal Butuuny »’g’3Lx0’02’ 59 2 2L IMopuinTInd :
*** NUIK ULBK 03 31XJ 03 A3) Aue JLH **° jauog }1Vw = [g2losul_ssau :

wo«o-—r\:m\fmol\w&
Load 2l el ol kol ol ad ool

FCR PR e eI Rao oo

QPNQ
ghl\h
e e e = T = = = T T T T T T T



S=39vd %661 22:10:2L 12 Jdv nyL JTuday=3114

26,2

{(3 ‘apis | ‘duelj)pesdy 182

) 2202

( ++1 lapis > | I0 = 1) Joj 192

- - £6.2

$(3N719°3LIHA’ [yloguL ssaw’’ /| )J3S 3N .mmm

< 22l

A3 L2

- 4()qasned 0.2

i(rg2004y 1692

UAN Yaad} :89¢

<(23)234} :192

(378’ IL1HN * [p1op_ssou’ .8 spvguw 348 992
£(an18 AL IHM’ (5] JodJa ssaw’y upvhuw uu: 269¢
Y C 11NN == %6 ) 31 1992

10 ¢ ( 74 Aedde )J03Z|S )J0]jBW Y(x 4 4 >uggnv = 46 1692
229¢

, < 1192

e 1092

£()qgosned 2662

mn 26 )aau} 862

.A 23 )a’dy £26¢

43018 3ILIHM’ [)op_ssaw’g’/|)I3S_3IM 1962
HENERETTIHI RENRE - Ty vagum 34K 1662
Y CIINN == %3 ) *. iH6e

10 ¢ ¢ 47y Avade )309Z1S )20118W Y(yx J >mhuav H %
- - 414

£(3IN18°ILIHA’ [glojul ssaw’9’ | )a3s 3uMN mmmm
(L) ¢ mmwm

{()qasned 10492

s s HE IR EL 1992
£€aN8 ILIHM' fo1op_ssou’ L n—vhum 314 1692
£¢In18°3LIHA" [£1Joaus ssau’g h_v;um u;: 2942
3¢ Ju:z B ) 31 g2

2¢ ¢ ¢ 4 2 Aedde )joazis )ooyiew (g Jd >mggmv = m 122
iLye

s { 10%2

.Apvu—xm =6¢2

f()qasned :gge

,,_°(3an18’aLHmn’ [olop_ssouw’ 2 N_Vgum 3JM $282
1(3n18°3L1HN’° (210449  ssau’g npvgum 3IM 19¢¢
Y ( Au:z 2 ) w_ 16ee

0 ( ( 42 Araam )j403zLs )20))BU Yy >muumv 1962
| - - =gge
2¢3N18°3L1HNA’ [2103ul Ssaw’G 21 )J3IS 1IN mmmm

, < 1082

~.n vu—xo =622

2()qasned 1922

,, 2€03Y’ILIHM’ [0IOP_SSaW’9"/1)J3S 34N :.22
£¢034 ILIHM’ [L1 904437 sSaw’ G’ | )43S 1M :9¢2¢
Y CTINN == 32 ) }1 922

60



9=39Vd 9661 22210221 12 Jdv nyL

£(3NT9 ILIHA’ [OLI0IULSSAW’ €L’ 21 )43S 3N
<

HABEYS.C]
!(¢)qgasned
£(an18’3LIHN’ [0)op ssauw’ qw *11)43S 34N
M H3z )odJ}
( 46 )a34j
. .A 23 Jasdy
HENNERET L M VA RDYREIEC T ] n—vgum 14N
Y ¢ 11n b6z ) 41
3 ( ( 979 Aeade )jo3zLs )oojjeUl )(x O ¥ >mg;mv 462

" HE TR LN

£¢3N18° 311HN’ (603Ul SSaw’2L* 21 )43IS 1IN
IC LN LW “99<-93Z M9Xe-93 IV

£(aN19° ILIHN [g]oJuLTSSBW’ || 121D 43S 3N
<

2¢an18’aLINA’ [plop ssaw ‘2

, 24 )aayy
1318 3LIHA" [9] JoduaTSSAW’ || 11 )I3S 3N

) 1an Z) 31
I ( ( 97y ABuaJe )j032is )d0}}BW VAM ou¢z>wggww «wn

1€aNT8’ ALINM’ [2104uL " sSaW 0L " 21)93S M

2(an19'ILIHN’ [910juLTSSAW 6’ 11 Y438 IIN

s( 2B yaau4y
123 Yy

/» mucu_o_ymmoo Bujuieauod 4/ (| exA -4b NxA -26 )Janojojomy
Wl Buluieluod 4/ I z —: NxA 43 '2%<-2} )Inojo3oMy

Ixnx >muum Q-4 03 Aeade (-2 BULIIIAUOY yyu/
£(an18"ILIHN’ [S)o4uL SSaW’G 21 )I3S 34N

1( 2%<-26 'Bap ‘yipim ’‘apis )san)eA 33b

I( 3 )3aso)d4

<

{
{rfdwa3y (38014) = [[I[112X<-24 3

C ++f 2opts > [ 20 = [) 40}

9 wJay=a114

3117
Shee
3117
Lr4%%
fleg
s0gg
2628
3149
2l28
f92¢
4

O = v~ ==
M

® S0 80 58 S5 B3 94 60 40 €5 06 S8 5 S8 BE 40 6% G5 00 G5 ey

O ANMFINON OO~ NMFINONO

<662

6l



/x BULINOJ 1441 WIP-% 118D &/ -y ‘wp ._LJA-uyau* Juanoy 1498¢

2=39vd %661 22:10:2L 12 Jdv ny) d*wJsy=3114
(1INN =i Inodwsll) 41 :16E

2068
un=u:=.uwmmsmvmmaow = JnoduRl4 :68E
10009x0 = apowd  :8g¢

Iwxxxwnennn 311d 03 UL SJUILIL}J00D BULARS yywwwxxn/ 18E
Ixnxmxnnnan @114 O3 UL SIUBLIL}J30] BULABS suxmwnsn/ 198BS

$68¢

- - 1¢Q¢
2€aN18°ILIHM" [yL]ogul ssaw’ L 21 )J3S 3N 128¢

I y32 )esuy 108§
€3N8’ 3LIHN’ [S110JuL T SSAW'GL 121 )I3STIIN 19.¢

¢ 9%
< 3744

i2x = [2+6.48,2] | Jq<-BIEPS $elE

SIx = [+BJey2] LJq<-83Ep) S

IS 4 [Nyd + LNulNsU +_LNxlNxlixtl = 618 1008
s9z|s_sbewt / A2 = 2X 169¢

i9zZ1s 9bvwl / X°Z = |X :189¢

M2z 'Lz )Apd = 2 119§

£(8] [4] [u] (W) 99<-96Z = 22 199¢

20s1 [4] {u) (W1 99<-%32 = |2 169¢

) i99¢

¢ ++5 !N > 8 !0 = §) Jo} 169¢

b 129¢

( ++d 1IN > 3 {0 = 4) Joj :19¢
3} $09¢€

( ++4 {LH > u Ig = u) Joj 165€

3 3139

¢+ I > w ip = w) Joj YA

£¢3N18°ALIHA’ [21104uL ssaw’ gL L1 )43STIIN 1H5¢

e © e

-, , t0)qasned :06¢

£€3N18°3LIHN’ [0JOP SSAU’9L L) 43S IIN 1698

-( $6z )23y} gy

¢ y32 Y2344 124¢

-, 3023 3343 199¢

£(an18’ALIHA’ [g140dJa7SSBUW’ 61 ' 21)I1S 3N 1§9E

_ > C TINN == elepy ) $1 1y

£0 ¢ ¢ 18307B1q )jo3zis )sojjeu )(x 1834 61q) = BIEPY 19

- - ievs
£€IN18'3LINN’ [LL]oguy ssaw’ YL 21)3S 34N mmwm
1 96 )oauy 11

3137

20 LN ‘LW "99<-96Z ‘HXx<-96 NivZ 19¢¢

62



8=30vd %661 22810321 12 Jdv nyL o uday=3114
lp=bJde 29y

1999

' ' . —ccatitas § - < i6hy

£(3N18°ILIHA’ [SL103UL SSAW’GL 21 )35 4N 199y

{u°*paJajua jou seM SuWBN 9114 ‘paAeS J0U 3JB SIUBLDLSEB0],; = [GL]ojul ssaw Hs 2]
. 3nyy = adeu ajL} ou 5 mmww
(s> .umwus_vcudgumv 3t :0%Y

1689

C, { iggy

L)xe 128y

- , f¢)gasned 1969

£€034°ILIHN’ [0]Op SsauW’9" /| )IIS_IIN 15eY

1(Q3¥°ILIHA "y " 9BBW] 3U3D1}430) 9183I] 03 PaYIRS ' §’ZL)41S M ) mmmw

¢ TIAN == 3Ing43dads ) 41 125y

{¢ uqMu ’ sobeult)uadoj = 3Inps3dads fLEY

‘0008%0 = apowd  :0§Y
\**ttt*tﬁ;:**t*tt:#*t««k*tca\ :62%

.Ausoasou*vomo.om igeYy

$L2y
{ 929
€ 329
< ey
314
. , < 44 0
¢ uud =w¢“wx=.u:onsouw~*uc_mnw ¥l O
+3S7¥4 = aWweu ajij ou 202y
} 6Ly
(G =< (Jabew])uajJdis) ji mmww
1([2+B4B] [Iq<-BIBPS 4 [2+6a8] | Jg<-23Ep) 9Ly
+ [1+648] | 4q<-B3Bp} L [|+648]Jdq<-BIEPS )IJ4bs = uud GLY
/x SIUB1913}300 Y3 j0 anjeA ajnjosqe ayy si uad ,/ sHLy
+t+rrritits (615 + OdglNa2 + LNxlNvUxZ + LNulNxlHallyg=6J8 mm"w
b :
Juxxnxnny AOUSNDIJS jBLIEDS 1@D1343A SI U 4/ m++cup:v:uoncvgom "w"w
CuU\n usoaswu*kuc_gawu mmmw
/ wAouanbauay jeirijeds jejuozidoy st W 4/ (++lUI|W>wig=w)lo} mhoe
tggmmmxm_m fqU\pY # B1s sod 18913437 ;;Hc/=mu=oasauwvmucmgnwv mmmw
, (2=+B1s!|Ny2>B15!0=b15)J0} mecq '
(04 'up% # OJ 91BUIPJIOOI MOJ }J30D yuxU\y,’3IN0dWaljdjjutady :¢0Y _
} :20%
' (+404 {|N>0420=04)40} :[0O% !
/+ Gl 03 0 Wodj S306 3| pue ABJJe JU3LIL}4300 YL JO :00%
2318ULPJ00d MOJ 3Yy3 Buljuasatdad 3)gelIBA 8  Si 04 4/ :66€
Inxnnnnnnnnnnxnnsnssnpnsen/ mwmm
I ’ '} ] [} ot < 196
. ,_$¢a3yY L IHN 336w '8] ' 6G) IS 3N 1665
<(3IN19°3LIHM" [SLIojul ssaw’gl’l1)J43s IJ4M 3 mwmm



-~ L
*
x ~
x o
x
x 13
x +
x
x D
i &t
x - v X
x O
x ~
*® 1Y =
* ~ + K -
x el SN ©
x 2 <
-t v e
- o [«]
- - e OIN
- Al e
- - v Zot
- — [«] O ————
- X ~ V e
= o
] -~ W o o
-— - E = i o ~n
w— D~ ~ PNPNININ PPN PNININSN  INPNINININININ
- MO PNPNPNINPNPNLNINPNPNPNINPNININ NP NO OO
= f e O o —— AONV T AONVT A0V ANODOVTOMNN
o O -Er— ] ——————— NANNOMNANNOMANNNOMNMNNN [
L x " - Lalalalaladandadmdng PO T T TR T IR VI RTIO L I LI
c ~ ORI nuanani R unun oo
Q e VY © [=X YooY o YL oo X om L] oo DI DD DD Wer—romermtem
o' | = ot e nunnnn o by S (i S g Sy e S o Spm ap Sun By b Spem St epm v () ) D) O
- N EL O =t #Hwnuwmuwnnn NDNDDDNDNDNNNDNDBNDNN DN N www
[ [ ~- 0O Nt Nl o Nl Sl N o b S N st Yo N Nt N Nl N o ) P
x g A\ (3} ccocccocccC o o o o
s B 1875 J SSSSSSSSS guummuaniyaggsudssyuoss
-
o o n % @ o3 of ol o o o o o ol AN
- ‘m Q of o o o o o o o o PN NN NN NN NN NN NN NN PN NS NN LN
=] - < o o - NONONM MMM VY ===
z M bl ENININININONINNIN nu " IR TI T II I T OIO  T (1 1]
w e i~ [N =AM T INON OO W nmei#n oonoRou NNy
~ [ npuwuninan o o 000000000000
w - EC > Hnwwuwawnn [ A A N N N A N N
T =] M N Nl N o Nl Ml o N o o N N o Nl I N Nl o Nt o P S
- O Y w w EEEEEEEEE
1 — - vvvvvvvvvg
[7: T ~ B N W W N Nl Wl N o A OF W b Nl N ) N o ot N Nl N N o\ N o B N ) ok o b Nt S
IS - f{. O L
. = = % =
snsalD It - 0w
ocoounoo -
nwan O x x ¥
ECt ~ NN

. ve
DO NMTINONOOO—ANMIINYNDOO—=ANM TN OO O =M OO ANMTINONOONO AN
\7\?\?\1‘\?\1’\1‘\?\?\1‘\?\f\?\f\f\?\f\?\f\?\f\f\f\?\f\f\?\f\f\f\f\?\?\f\?\?\f\f\f\f\f\t\?\?\f\f\‘l’\?\f\f\flﬂlﬂmm

PAGE=9

Thu Apr 21 12:01:22 1994

FILE=herm.c




01=3%vd %661 22:10:21 L2 Jdv nyi d*uMaY=3114

- $65S

£(3n18°3n78 suou’b’ 1)1 1M 1866
(++b!|2>big=b) a0} 1JG6

/xxn dn SOBESSAN 11049 wyy/ mMmm

1L 'y 'wip ‘{4q<-B3BPSIUINOY mwmm
\*m_mo;u:>m_omwem jJels y/ 126G

2165

«***t*c;*ci**ﬁc;t«tgktaic*a¢q;¢*¢;«k¢;\ £0SS
<(Q34 3LIHM Aucaouv;wwuc_.ow.—mvgumlugz $6%S
(378 3LIYA’ [81]04UL’ SSa’ 02" /1 )IIS 3N 1895
f(3n18" 318 auou’ 0z 21 )43S 34N 29

(a2’ 3LIHA"(IUNOD - | NulNaLWnlHIY22IUL 6] 716 IIS_IIN 16%S
1(3n18°3LIHN" [21103uL SSaUT6L /L) 43S _IIN 1998
£(an78’an1a’suou’sl’L1)43S IIM mmwm

(318 ILIYH’ [9L]03uL ssau’g] /1 )I3STIIN e

£(an18"an18"auou’gl ' 21438 4 09
- - < 18€S
€3N8’ 3LIHA’ [SL]04uL SSAW /L 121 )I3S N 1265
<(an19'3an1g’auou’ 121 )43S 1M 19¢6

) 1GEG 0

_ 9818 { 39€6 0
$€a3y’ 1IN 03BRWL /1 1CC)IIS_DIN 1EES
1(3n8°3LIRN] [SLI0JUL ssai’ /1 /1) 43S 34N 1255
<(an1a’anng’suou’ )’ 21)3S 34N ) mwmm
(354 == aweu ayij ou) ji mmmm
£(3n718°ALIHN’ [blojuy ssau’2+b 11 ) 1357 3N 1225
(++b!g|>b=b) Jo} mmmm
f(ama’anig’asuou’b’ /)43 34 1925
(++b!)2>blig=b) uoy :¢es
/xxx dn SODBSSOW 110498 yyw/ 1225
/xpruennyanny 9POJ 911} 03 3ILJM 3Y3 3JasUL [ 343y »/ :l2§
£CQ3Y"LIHNT(IUNOD - LNxlNxlWalWIU2IUL"02715)I3S_3.IN 026
<€3N19"3LTHA" [2L104uL Ssaw’0Z’ 2L )43S N mm"m

{ 2118 _

{ 918
{ iGLS
{ Yls

| { iglg _
/x 3218
{ LS
{443UN0D 0L6
iI*0 = [2+Bae]iJuq<-BlEP} = [|+6JE]|J4q<-B1EP} 2606
8IS + OdylNaZ + LNulNatnZ + LNsiNslWallxg = BaE 80§
3 £20§
( 1905
({y2==61S) 32 (Gl==04) ) 1408




L1=39vd %661 22310321 12 Jdv nyi dtuLey=3114

, ,.€a3y’ 301NN’ 936eWL 'S 1 GG) IS 3N
1(3n18'3LIYA’ (511031 SSaUI'G) 171 )IIS 3N
F(anT'INE"UoU'SL I NI

(3Sv4 == Sweu a)lj ou) ;i

£¢an18*ILIHN’ [bJojul " ssaw’b’ 1) 4187 3IN
a++w"m—kunuvv Joy
2(3n8’3n18’suou’b’ 211438 3N
(++b!12>blig=b) uoy
/xwxn dn S3DBSSON 110498 yyx/

<
SRS
1¢an18’ILIHN’ [01Op SSaW’ 02’ 21)JIST 34N

¢ ybz )aouy
I( eiep} )oauy
10 23 Koy

£(aN18’ 3LIHA’ (61 JoudaTsSaUW 4L ' 2] IS IIA

Y (1 == ¥ $Z )_3!
¢ ¢ ¢ 979 Avade )joazis )a011BuW Y(y uuwz>aggmku zlwu

. \t.*,1**i.l.i#{**I.*#i#l****i****ﬂ**i.‘**“**\
1(3n78° ILIYA’ [6L]0JUL SSAT 02771 )43S_3JM
£(an18*3n18"auou’ 02" 11 )43S 3N

£¢a34!3LIHA! (3UN0D)Y223UL '61 L G)IIS_IIN
£(aNT8°ALIYN’ [gL]oJuL sSaW’6 " 21)43S_3IH
2(anna’anng’auou’sL 2L )18 IIN

€33’ ILTHN’ (JUNOD - | NuiNulWxlWIY223UL 181 15IIISTIIN
$(aN18°3LIYN’ [Z1]0JuL Ssau’gl’)1)JlS_JIH
f(an78"3n78 auou’gL Z1)43STIIN

1(IN1a"ILIYN’ [9L]04UL SSBW’ /121 )I3S 3N
£(an8’anig’auou’ L’ 214387340

- - ¢
1(3N18°3LIYNA’ [SL]0JU) 'SSAUIGLI/L)IIS_IIN
+(3n18°3n78 auou’9L 21418 34N )
, _ 9812 (
, £¢a3y°3LIHN" 92681 *9] " SC)IIS_1IH
1(an8’3LIYH’ [SL]ogul ssaw gL’ /1 )J3S 3N
S(INIQ°IMA’auou’gL /LN I

(351V4 == aweu ajLj ou) }i

£¢an18’ ILIHA’ [blojuy~ssaw’ | +b* 21 ) 1357 3IN
(++b!g|>blz=b) 4oy

[4157

66



21=39vd 9661 22:10:21 12 Jdv nyt

- - 3
(357vd == aweu 3j1j ou) }i

£¢an718’ 3LIHM’ [bIoju ssaw’ | -b’ /1 )138TIIN
n++v“m—vcuquuv Joj

£¢an18’3ang*suou’b’ /| )41STIIM
(++b ! 2>big=b) 4oy
/xxw 0N SI6BSEON 110408 yun/

{
{
p 4
2 = [s][J] [u] (W] Ho<-¥ 32
2z *1z )ypwd = 2
08 [4] {u] (W]4go<-4BZ = gz
2/ 6Bis =58
lod = 4
I¢ 2x “IX Xduo = |2
unr+mLcHFLnA.aumv» s 2X
< [6Je] Luq<-B3Ep} = LX
{1 + BIS + OdyNuZ + LNxlNuUsZ + IN«iNuibulixg = BuB )
(2 =+ B1s I{Ny2 > Bis 10 = Bis) Jo} >
(+404 N > 04 Ig = 0J4) JO} N
(++u LW > u g = u) Joy >

(++ N > W 0 = w) Joj

-\&.*.‘.1*.‘*k.*I.**#ii*ii#ﬁ**##**i**i***&.’#*\
£(3n18 3114 [0Z10JuUL SSAU 02711)33S_3IN
f(3n18"'an18’auou’ 02 21438 34N

1¢IN18°3LIHA’ [6L]04ULTSSA’ 6] 121 )43S_IIN
1(3n18°3n18"3uou’ 61 *21 43S 34N

£(033' 3L THM’ (3UN03)yaz3uL ‘8L L §)IIS_IIN
(378’ 3LIKA’ [8L]0JUL SSAW QL /] )JIIS_IIN
{(3n8°3an8’auou’gl z1)43s 1N

1034 3LIHM’ (3UNOD - L NulNalWxlWIU22IUL 21 16) 43S 3N
1(an18’ILIHA’ [£L]0SUL SSaU! 2L 121 )I3STIIN
f(3n18°3n18"auou’ 2L 21435 34M

(I8’ ILTHA’ [91]03uL SSA9L 7)1 )IIS_IIM
f(an8’an1a’suou’9L ' 11)43sTIIN

<

1¢3n18’3LIHN’ [SL10JuL ssauw’

SLZL)IS_IIM
f(ang’an1g‘suou’gl’ly

J3S IJM 3
es18 (

"

3 wJay=3114

<129
049
$699

67




£1=39vd 9661 22310321 L2 4dv nyL d°uLdY=3114

(Q3Y’3LIHA’ (JUNOD - | Nul NulWxLWIY2Z3UL'GL
f(anma’aLIfn’ [21]0jus ssau’g
+(3n18°3n78'suou’q

|

l

1(ana’3LIYN’ [91]04uL s’ yy
*(an1a‘ama‘auou‘yy

'16)J3S 34N
f21)938340
1213918 1IN
WARSEL ST,
fZ1)49387 34N

€
f(ana’aLIymn’ [gl]osuL ssau's . 21)43S_34M
$(3aN18°3N18 suou’ gl ‘1 Y438 UM )
_®s1@ (
f6C)JIS_IJM
f21)43S_34M
f21)438 TN R

(3s7v4 == aweu a)l) ou) 4}

1(an18’3LIHN" [bJojuL ssaw’2-b’ 2} )35 34N
(++b!g1>blg=b) uoy

!(an18’3an1g'suou’b’ 2} )35 3N
(++bi2>big=b) 4oy
/xnx dn S36BSSIN 11040S wyx/

. ."Aomﬂm»_zzuomms,m—
f(an1a’3LIyK’ [S1]04uL Tssal gL
(3n18*3n718 aucu‘g)

Jrrnnprananparansn s e i prn g g rngnn/
€3N8 ILIHN HFNHOwc— Ssaw 02 N—vsum JIN

{¢an18’3n19’ auou’ e’ 2L 43S IIN

(378" ILIHN’ [02]04UL SSAU’6] 211 )43S 3N
f(ana”anng’auou’sL’11)43S 34N

(378" LIYN’ [6L]04u} SSAUIGL /1) IS I

+(3n18°3n78"suou’gL /1 )J3STIIN
£(Q3Y73LIHAY (IUNOD)Y2ZIUL ! /L 1 1G)IIS I N
£(an78°311HA’ [gL1oJuL SSAW’ L )1 )IIS_IJN
+(an18‘an1a‘suou’ /L 2} )438 3N
$€Q2Y'ILIHN"(JUN0D - LNxlNxlWxlWIY223UL 0L "1 G)IIS 3N
(3018 3LIYN’ [L110JuL SSaIQL /| )I3S A
+(3N18°3NN8"auou’ 9L * 21 )13STIIN
£(3n18°ILIYN’ [91104uL SSIWTGL 7/ )IIS_IIN
+(3n18°an1a’suou’ gy 21 )I3S N
t
- <
€3N8 3LIHA [SL10JUL SSAW 9L * /1) IS 3IN

+(an78'an1g‘suou’ v} 2 I 43S 3N )

@819 (

, .nQW« 3LIHM"J368WL 1L 1€C)IIS 3N
£€an18’ILIYN] [SL104uL Ssalr by 7] )I3STIIM
(3n18°3n18°suou’yL ‘11 )3STIIMN

$l2L
i92.
1621
92l
sgel
igel

itel

68



y1=30Vd %661 22:10%21 12 4dv nyL
1(an1a’ILIRN’ [02] 03UL SSOU’ L1 /1)IIS 3N

J(3n1g’anng’auou’ |’ 21)438 3N
£¢3N18° ILIHN’ [61104u}"SSaW’ 9L 2| )IIS_IIMN
{(3n1g’3an1g’suou’gL 21 )438 1IN
,5(03¥3LIHA’ (3UN03)Y223UL ' 61 1 1 ) 43S 3N
£(3n18’3LIHA" IgLlogut ssal’GlL 2] )43S_3JM
2(3n718°3n18 duou’ gL /1438 4N
£(Q3Y"ILIHA" (3UN0D - LNullulWxlH)U2ZIUL ‘9L ! 1G) 23S 3N
2(3n719°3LIHN’ [Z1104uL ssail’ 9L 21 )JIS_IIN
{(an1a’an1g’suou’yL ‘21 )43S IIN
£(an8’3LINN’ [9410JuL SSAUIEL 7)1 )IIS 3N
{(an18’3ng’auou’ gL’ 21 )43S 1IN

- - <

£(an18° 311N’ [SLlojuL ssau 2| 1/ 1)d3S 3N

£(3n18’3n1g'auou’2 ' L1 43S 3N )

3s19 (

, ,_4¢a3y’ 311N’ 0aBewL ‘2| 1 6C)I3STIIM
2(an19’3LIHN" [gllogut ssau’2| 2] )JIS_IJM
2(an1a’3anna’suou’2y ' 21)43S 34N >

(357v4 == awsu 3114 ou) }i

2¢3an18’3LIHM’ [blojul ssaw’c-b’21)438 3N
(++big|>blg=b) uoj

£¢an18’3an18’auou’b’ 214187 34N
(++bf2>blg=b) Joy
/xun dn S9BRSS3Y 11049S xyx/

I( 9Bz )aa4y

I( eiepj )ooaus

. \&.*i&.*f’*.‘#*i*i*&.#iiﬁt**i**#*i**%«.f&*#\
<(an8 m»~¢= [22lojul ssaw 02’ 21)43IS_IJM
2(ang’an1g auou’Q2 21 )43s I4M

1(3n18'3LIYA’ [L2]0suLTSSa!6L 1 /1) 43S 3N

1(3n78'3n18’auou’sL " LL)4IS IIN
(30783114’ [02Z]04uL T SSAUIBL 1 /L) 43S 3N

\ {(an78’anna’suou’gl ‘ J1)43S N
£(an19°ILIYN’ [6L]03UL sSR! 2L 121 )I3STIIN
£(an18*3an1g’auou’ L ‘71 )43S 3N

£(q34" 3LIHA’ (3UN0D)Y223uL 91 * | S)IISTIIN
£€aNT8°ILIYN’ [gLIOJUL SSBUITGL /1 )43S 4N
£(3n18’an1a’suou’9L 21 )35 M

3°wday=3114

RRESE

S

N
R

2
~

QQO:NM
RIS

OO v AIM N ON
RRKRERRERR

NQQSFNMQ‘U\ON
RRRRREERERENEIRRIE

VO ONMNIN 0

N
~

69




S1=39vd 9661 22:10%21 {2 Jdv nyi drwiay=3114

£¢an18" ILIYN’ [0210JuL SSaW 9L ‘2L )4IS_IIM

<(3n78°3n18 suou’9y ‘1 )43 IIN
1(3N18° ILIYN’ [6110JuL SSAU"GL 12} )IISTIIN
£(3n18°3n18 suou’ gL 21 )43S N
,5(QIYTILIHM (IUN0D)Y22UL ‘4L 1 LS )IIS TN
-(3N719ILIHM’ [BLI0JUL SSaW’y| /] )JIS_IIN
f(ana'an1g’suoli’yL 71 )4357IIM
£(Q3Y"ILIHATCQUNOD - | NxLNulHxlWIU2IUL €L " 1S)IIS 1IN
(318 3LIHN" [211ojul ssaul’gl’ /1 )aIS_IIN
4(3n78°3n18 suoU’ €L’ 21)43S 3N
(318" ILIRH’ [91]04uL Ssau"Z] 121 ) 43S 3N
$(3n18"3n14 suou’2) 21 )43S 3N

- _ <

£(3n8°3LIHA’ [SL104uL sSaW L) /| )I3S 3N

2(In18°3n1g auou’ || " 71 )43S 34N )

asye

£(03y'3LIHM"D86ewL * || ! 66)IIS_IJM
2€3aN18 3LIHM [GL1o4uL ssall’ || * 2] )43S_34N
2(3n78°3N187BU0U’ L 2L )JASTIIN )

(3SV4 == aweu 214 ou) ji

1(IN18°ILIHA’ (b ojui"ssaw’H-b’ | )438™ 3IM
(++blgi>bi=b) Joy

1¢an19’3n18’suou’b’ 21 )418™ 34N
(++b!|2>blg=b) Jo0y
/wxy dn SOBBSSOW 110498 yyx/

{
(1)Ixa
_ uavkmm:ma
$(3n78°3L1HA’ [0]Op SSAW’ Q2 ‘ LL)I3S 34N
HE R
, , , - 1 23 )3344
(318" 311NN (011 J01J37sSBU 6L ‘L1 )IIS 24N

Y O ==Y ) il
10 ( ( T2 Aeade )jo0azis )ooliew )(y Lumz>nggmku x»v

) \&.t.********ﬂ.i.’*i*t.i*k*il**#i****l*#k#*\
_ © €3N8 LIYN] [€g)ojul SSaulog, /1 )43S 34N
$(an78" 3718 auou’ 02’ £1)43S 3N

(318" ILIYN’ [22]04UL SSII6] 121 )IIS_IIN
<(3IN18'3n18 auou’sL’ L1 )4IS IIN

1(3NT8"ILIKN’ [12Z] 04Ul SSAI'GL 241 ) 43S IIN
-€(3n18°3an1g’auou’gl ‘21 )43S8 UM

$628
:8¢8
£.68
s9¢8
i6e8
1]
1998
s2€8
€8
:0£8
£629
:g28
$128
1928
$628
$4928

.
OO NMFINONOO
- -
«© <«

I—NM\‘PBONQ
©

70



91=39vd  H661 22:10%2L 12 J4dv nyL o ulay=311d
2¢an18’anta’suou’ L 21 )43STIIMN 1668

- - 1968

1(3N78°3LIYN’ [j2loJul ssaurg)L /) )13S_3UN €68
$(3n18°3n18"auou’9L ‘21 )43S 3N mmmm

£(3n18° ILIYA’ [02)0JuL sSR! G721 )IISTIIM 1068
$(an18"ana‘suou’gl 21 )43S 34N 698

(I8’ LIYH’ [6L]03uLTssall YL 171 )IISTIIN 1188
*(3n78°3n78 auou’yL 21 )43S 3N 989

£(Q34)3LIHN’ (IUNOD)Y2Z3UL *EL 71 S)IIS_IIN 188
1(3n78°3L14A’ [BL]0JuL SSAWIEL "/ 1)43S 34N 1688
+(3n78°an7a’suou’gl L)) 43S UM mmmm

£€Q3U ILINN' (JUNOD - | NxlNxLNxLHIY22IUL ‘2L 16)IIS 3N 088
£(an18°ILIHA’ [21]0JuL Ssaw 2] /1 )J3S 3N 168
£(an78’ama‘suou’e| ‘21 )43S I 828
1(aN18"LIPN’ [91]04UL SSA’ L2/ L)IIS JIM  29)8
£(an18*an18‘suou’ ||’ 21438 1IN 16/8

9.8

] '} ' - [ ] . h "nw
£(an1a’aLIKN’ [SL]o4ul ssaw’ oL /1 )I3S 3N 2.8
(3n19°3n18"suou’L 21 )43S 3N 1148

) :0/8

_8s1@ ( 1698

$¢a3y’3L1HN"326eWL 10|} SS)IS_IJN 1898
1(an19’3LIYA’ [SL10uL ssauiQl /1 )IIS_IK 1298
£(an18’an1g'suou’oL 21 )43s 3N R mmwm

(3574 == aweu ajty ou) 3l e

f(3n18’3L1HA’ [bloju"ssaw’g-b?/1 )38 3N 1298
(++bigi>big=b) 4oy ".wow

- 2098

£(an18’3n78"auou’b /1 )138 34N 1668
(++b!y2>blg=b) uoy 1968

 Jaxn dn sobeSSOK 110438 wxx/ %mm

SO LN LN "2X<-¥TH "99<-¥T 32 VT ANI 558
JErsnpmennnprssrsnsssr s rnsin/ 331]
£(3n18"ALIHA" [yg]ojul ssaW 02 J1)JIS_IJM 58

1(ana’3nig’auou’z 2L )38 IIN

1 1(3N18"3LIHA’ [g2]0JuLTSSAU’ 6L 121 )38 3N
$(3n18"3n18 aucu’6] 2114357 IIN

1(IN8’3LIYN’ [22]04u) SSau’gL /1 )4ISTIIN :
$(3n18’3n18"suou’gL /1) 43S 1IN :

1(an8°aLIRN’ [L2]osuL ssau’ /)11 )I3S 3N
£(an78°an18"auou’ L ' 2114387 3IN

v8

71



21=39Vd 9661 22:10%21 12 J4dv nyl
{(3N18"LIYN’ [12]0JuL SSaW’GL 21 )IIS_IIN

(N8’ 3N’ auou’ gL J1)43s 3N
1(3n19"3LI4K’ [02]0JuL SSAW 9L /1 )IIS 34N

$(an1g”3an1a auou’ | ‘21 )43S™ 3N

(38" 1IN’ [61]04uY SSaU’EL 21 )IISTIIN

#(IN18° N8’ oUoN" 1 21438 IIN

,$(a3¥’ ILIHN’ (3UN0D)URZ3UL * 2 ¢ LS)IIS 3N

(38 ILIHN" [8LI0JUL SSAI’ZL /1 )IIS 34N
*(an18’an1a‘auou’ey 1) 4387 3N

(Q3Y"ILIHA(JUNOD - LNxlNulWxlWIY223UL4LL"16)IS 3N
1(IN8’ILIHN' (210Ut Ssau’ || 121 )43S 34N
(anT8’an18’auou’ || *Z1)43STIIN

£0IN18"ILIHN’ [9L]04uLTSSAU’0L 121 ) 43S IIN

$(In18"3n18 auou’ol *£1)43S 34N

«

£(3n193LIYN’ [SL104uL SSAW’E’ 11 )I3S 3N
2(ang’anna‘sucu’ 6’ L1 )3STIIN )

_9s19 (
.Anm« 3LIHN D26BWL "6 6G)IIS_IIM
1€IMa’ILIYN] [L1oJuL ssau’ 6721 )I3S_IIH

$(3n18°3N18"sUou’6’ 11 )38 IIN R

(3874 == aweuayiy ou) 3}

£(3n18°ILINN" [P1oju) " ssaw’9-b? /1 )35 73N
(++b!gi>blg=b) 4oy

£¢an19°3nT9 aucu’b’ 1) 138N
(++bl12>blig=b) uoy
/xww AN SO6BSSOY 110498 yyxn/
/x 9BBWL pazisayjuAs syl Indino ./
/% S1S3YIUAS abew] pu3 4/
HE WY TN
\&.{.‘&.ﬂi*&.***k&.l.¥¥¥¥ik¥¥¢¢ﬂ.l¥¢¥*¥¥i¥k*¥\
HENYE] mh_az Hmmuomc_ ssau o~ Nevguw IJM
1 2(3n78'3an1g suou’ g2’ 21 )J3S M

‘¢ama’ mhnzz ncmu0wc— ssow’ 6l npvguw 3N
$(3n18° N8 auou’§L 2L )9ISTIIN

$(3N18° ILIYN’ [£2103U) SSaI’GL 121 ) 43S IIM
#(an78°3n18"auou’gL ' )43ST34N

2(aNT18"ALIHN’ [22)0juL T sSaW 21 21 )d3S UM

2 wIsy=3114

$LS6
1086
26%6
$8%6
2196
19%6
t6%6
sh%6
seY6
296
£i%6
:0%6
£6%£6
i8€6
2L86
$9¢6
<666
“9€6
3371}
41
f126
10g6
2626
2826
$126
£926
1626

@8 26 50 B2 50 99 Be ws 0 6 Se ee
O QOO NM TN O
-—
o

N M LN
o
o

72



81=39vd %661 22:10%2L {2 4dv nyL

1(ana’3LIgN’ [9L]04uL SSA!6 21 )43 1IN
J(3n18°3n18’auou’s’ L1 )43s UM

- <
£(aN18°LIHN’ [SL]04UL’ SSAIG" /1 )4IS IIN
(3G’ NG U0u'g L) NAS I
9818 (
. ,_tta3y’3L1HA‘gaBewL ‘gl gg)aas 3N
1318’ ALIYA’ [SL]0sUL sSaU‘g! 7] )43S 3N
(I’ a1 auou'g LS I

(3sTV4 == aweU @)1j ou) i

{(an18’3LIHM’ [bloju}"ssaw’ 2-b* 21 )43STIIN
! (++b!g|>blgL=b) 4oy

Z(an1g’3an1g’suou’b’ 2114387 34N
(++bl2>blg=b) Joy
/wny dn S9BBSSSK 110J9S 4xn/

I Inpu43dads )aso)9}
I¢ 3 z )as012}
¢

1( angJ3oads ‘apis .* *430ads )ajiuM}
I 37z *opis 'y ‘dwely dazlumy

<
L) [11A31suajuL(a3Ag) = [[J4303ds
~n-m>VAuw>nv = [ljdwe3y
<662 = 2]1eA
(G52 < 218A) 3!
i« S°0,+ L18A J(qUL) = 21BA
LI [112%<-¥ 4 = L)eA 3
(++[ fopis > [ 0 = [) Joj

>
(++1 Japis > 1 {0 = 1) Jo}

R \*#**ﬁ«.tz‘*i#t*.1t*##ik#***##**t****%ﬂ*i\
$(3M19° 311N [92] 04Ul ssa 02 21)43S_ 3N
<{(3n18°3n1g’auou’ g2’ 21 )41S IJIM

(318" ALIHA’ [S2103ULTSSAW 4L 21 ) IS 34N
{(3n18°3n1g‘suou’sL ‘21)43S UM

r4¢an18’3LIYN’ [y2]0suL Ssau’gL /L )uIS 3N
$(3n19°3n18 suou’gL 1 )43S M

£¢anTa" AL 1N’ [£2]04UL SSOW’ 21141 )IIS_IIN
1(3an18°3an18’auou’ 2L “Z1)4ISTIIN

L

l

!
210
"Angm.uh~¢=~H-uo+:m|mwae.w "wgumnugz

‘2

’

l
:(3n18'3nig‘suou’9l’ /1 )431S I4M

2*wIay=3114

001

RZER2R

OO NMTLNO N0
&8

WO M
EEEEEL

~m

26

73



61=39vd %661 22310321 12 Jdv nyl d°WILAY=3114

£(3N18° 341K’ [SL]oJuL ssaw’ )" 1)J3S_IJN 1£90L
<(3na’3n18’auou’ L’ 211438 34N $2901

b 11901

, , , _es18 ( 10901

.- 03y’ ILTHN 326BWL 1) 1 6G)13S_ 1M 16601
{78 3LIYA’ [SL]0JUL sSA’ 72 1) 43S_34M 19501
$(3n19’3n1g’auou’ 2 21)431S 1IN 12604

_ ) 19601

(357v4 == aeu d)13 ou) 31 16501

' ] . - [ _ ] . u.anP
£€an18” 311NN [bloju} ssauw’g-b’ 21 ) 43S IIN €50l
(++blg|>b!}=b) uo0} 12501

£(an18’3n18’auou’b’ 1 )43 34N mwmmw
(++b!2>big=b) Joj 26901

/xxx dn S96ESSON 110498 yun/ 18401

. £ 2501
e IR 2T 19501

6%01

/ **c«.*i**#.‘qx&t:c*#ch**«%*cc***;*;.«k;y\ 9901

£(3IN187LIYN’ [L2]04UL SSaW 02/ /1)43S_IIM 1€901
£(an1g9’3ang‘auou’02’21)43s 3N $2%01

- - 150l
(378" ILIHN’ [92]ojul Ssauwr6) )L )IIS 3N 20401
£(3n18°3n18 suou’6L ' L1)43S IIN mmmm"
1(3M8’3LIYN’ [S2]ouLTssaw’gL 1 1)I3STIIN  1U60]
*(3n18'3n1g’suou’gL’21)43s 34N "Mmo”
- - 1650
£(3N18'ILIYN’ [y2]ojuL SSAWT L /1) IIS_IIN 1901
(3n18°3n18"suou’ ) "2} ) 4387 1M £50L
¢an18’ 311N’ [€2]04uL SSAWT9| 11 )3S N 101
‘(an18’an1a‘suou’9L’L})43sTIIN 001
R o R i S
- - 19201
(I8’ ILIYA’ [12]0JuL ssau’ Y7 /1 )d3S_3IM 16201
+(an18° 38 suou’yL L1 )43STIIN mmmm”
R et it
- - 10201
£(aMe’ILIYN’ [GL]o4uL ssau 2 /1 )J3S_3IH 36101
£(3n18'3n78suou’e] ' 21)43ST 34N "w"m"

t H
£(Qa¥°ALIHN’ (3UNOIIYIZIUL ‘1L ! 1L §)IIS_IIM 19101
Sl 8 D v R
- €10l
7(QFY"ILIHN"(QUNOD - LNxlNxlWxlWIY223UL°0L"15)43S_3IM i2lol
1(an18'3LIYN’ [Z1]osuL Ssaw’gl )1 )I3S_3J4M 110l
<(3n18”3n78’suou’L L1) 43S IJM mmmm"

74



02=39vd

9661 22:10221 12 Jdv nyi

{IN1 [WI NI [W1%4  3E014

{INDIN)
( Ly

W] (Wl9iz, Xa1dwod
9z ‘95 vz

\%**#****#*i*i*****t#**%%************#*&*******¥ii#*#****************li#*i**\

\*ﬁ*#*****#*****¥¥¥**t##t***************it***i**t*i**%1**%*********¥*¥**!**#\

[xnnx
HGET]

¥

I

**#*i**ii*****&i#**
LTHN
f(an18°3n78"auou’

£(an18’ ALY’ [Z2]odul’ “ssouw’

2¢anna’3LINN’ [92]o3ut “ssau’ 8

-(an1a’an1a’auou’

2(an18’3an1g ' suou’

{(ana’ mhuaz.nmeOwc— ssaw’

<(an78’anig’auou’

f(ang’aL1yn’ (72]osul’ ssow!

-(3n18’3n18’auou’

1(3n8’3LIKN’ [g2]osuy ssau!

(an1a*3n1a‘suou’

(3n18’ 311NN’ fgelojut “ssau’

2¢3n1a’3n18‘suou

HERM: TR [12lojul “ssoul’

£(an7a’3an1g‘suou’

(ama’ mhnaz [o2jojul “ssau’

<(3n18'3n18’auou’

{¢an1g’aLinn’ (6l1ojul “ssow’

<(3n19’3an1gauou’

,$¢a3¥’ILIHA’ (JUn0d)yog3uy’
£(an78"ILIHN’ [gL104uL SSau’

t
£(Q34’ILIHA"(JUN0D - L NxLNxLHxLHIYI2IUL ‘6
1(an18’3LIYA’ [Z1]04ul ssau’s
. +(3n78*3n18’auou’s
£(an1a’aL14n’ [9L]ojul ssau’g’
£(an1g‘3n1a’suou’g’

<¢an18’3n1g’auou’

[g2]0)ul . Ssau’ 02

4
10 uiniad

{()gosned

prunevxmrn/
N—vgum poT, |
02’2148 348
,6
6

J3S_3J4M
JISTIIM

JIS"3JIM
J3ST34N

4387340
43873

JIS_3J4M
J3STIN

)
)
)
)
)
)
)
)
YJIS_IIN
IS N
YJIS_IJIM
)38 IIN
)
)
)
)
)
)
)

4187340
417340

J3S_3JM
4387348

JIS_3JH
JIST 34N

J38T34M
YJISTIIM
31387 3IN

Y43IS_IIN
J4IS_IIN
14387340

YJIS_IJN
YIS IIN

<

A

s

L

'L
8L’
AL,
L2
‘9Lz
92
sLiz
11
Ll
‘9112
€L
€L’z
2b,2
2Lz
2

'
s
’

i
S
L
L
L
[
l
v
b
b
L
[
l
l
i
i
i
i
3
L
l

b
l
0
0
0

l
l
I
i
I
i
i
l
l
|
I
I
l
l
l
l
)
l
l
S
l
}
S
l
l
I
I

'l
l
i
2
L
L
L
A
L

h~¢)¢)d300;500¢!¢)¢JG)O\O\OW)<>CBC>

SINOMNOOO =AM TINON OO = (NN TN ONMNO
RIeRRR S
Y T T T T T € T T T T T € T e T T T € T € € T 6 e 1 T T T O T O 6 T e e e e

OO0 O000000O00D00OOOOOOODONOOD I  r I f— ¥ F— = = = F= =1 O e e

385 8BRS RK

75



12=39Vd %661 22810321 12 Jdv nyL o uasy=3714

(+44 JQu > & Ig = 4) JO} GlLL
. ) hiLl
(+4l fp > w 19 = w) Joy 1%
. 2Ll
is 'u ‘4 'uw Jut 1211
e 3} 0Ll
«fu “lw Ul 26911
SIND IW] IND [WInO  [N4W] [N4WIUL 38014 :89|1
( .Ps_.:o ‘ug )anojoioMi : 91}
\*****%*t*i.«.*t*i*.c.i.:.ilt..‘#*l##*i%###itf‘*.‘t*!ii*#itt**i*i*iriil,fﬁ##i*&.i{###tt\ NMN".. "
\*****t.‘*?‘ci*.‘*ii***i****#*i**i*.‘*i*.‘t.*%{**¥*i*******&.i****#*%ili*****t*ti.‘“ WMW" “..
29tL
£ 9Ll
< 09LL
26611
{ 11
. < VAT
{2 = [2/B1s] [0J4] [u] (W) 4jzZ s9SLL
{([1+BJe]erepy ‘ [BaBIBIBPY)X|OWD = 2 36611
i1 + B1S + Odyluy2 = Bue > T4
(2 + 61s = B1s {Lu 4 2 > Bis !9 = 61s) Jo} nmm""
) 1511
(++04 ILu > 04 Ig = od4) JoOj} 06LL
'l ] [} ] nOoNF_.
(- ‘2 ‘wip ‘ejepyluanoy gyl
. 2911
<0 = [luxlus2leiepy oYLl
, { oYLl
.HN\_uwumv.u [L+L]eieps il
+0 = [tleiep} sevll
. . ) 22hil
(2 =+ <JUslusg > 1 20 =1} ) Jd04 Lyl
oYLt
{ 26€ll
. . { 8Ll
c(s1{ul {4l wiys = [luxd + S] BIBP AR}
) 9¢Ll
(++s I|Uu > s I0 = s) Jo} GELY
) Sveli
C++d 2Qu > 4 29 = J) Joy 111
) 2ell
(++U fw > u g = u) Joy SLELL
. . ) 0Ll
! (++ Zpw > w g = w) Jo} 16211
geil
‘W= [2lup = [LIwip m%mﬂw
. {2 xa)duod 162l
S [1+NxNv21038P} ‘[NyNlBIED  3JBOYS :
!glup ‘Bue .m”m *oum.m .W+.: 0 ‘' .ﬂ Ut "mm”"
e } 22l
clu T JuL 0241

76



22=39vd 9661 22310321 12 Jdv nyi dcwlay=3114

77

IC LU 4 LM )(IROY4) = BZLS
flu = [lutp = fpluip

1z x9)dwos

! [NxN]B3Bp X3)ckuod
‘[1+NxNxZlBBP} 38014
{yen ai1qnop

{ fleel
f18A = [{WyS+U] [fulyed+ll] 24E :0£21
321s / ( 2 )sqed = |eA t6¢e
I( [y+Baeleiepy ‘([Bdeleiepy IX(dwo = z :g2¢e
2/ 6Bis =s 2)22
04 = d 1922
I} + B1S + OdylUyg = Bue 622
) (2 =+ B1s Iju,Z > B61s Ig = 61s) Jo} 922
) (++0d fju > o4 g = ba) 4oy 1622
' s2ee
(1 ‘2 'wip ‘eiepyiuanoy tlee
s0ee
. ( 612
*Asf2/CL-1)1838p = [L+1]@38D} 1812
xT[e/(L-t)lezep = «muw»mvw yAx
YCZ =+ L U2 s> L D] =1 ) Joy 912
1r4
< h
’ < el
<Isj[4] Ul wlyy = {|Uyd + S] BICP 2l
) (++s U > s g = s) Jo4 H1
3 Ca4d QU > J g = J) Jo4 0l
> (+4u i > u Ig = u) Jo4 160
Y} (+4 Jpw > w Ip = w) Joy 180
<20
9
31
Y
3y
22
£l
0

ANONANNNNNNNNNNNNN

OO0 0O0
T T T Y T " T - Y e P e T T T T T € T T Y € € 6 T 6 e T T T e T e T

laz1s i3m0y}

<661
{{gjuy Jui $gé1
iBae ’Bis ‘o4 ‘s ‘4 .cm.s mdx TN ul 2261
} 961
du ‘w ut 2661
.o INvW] [NgHIZ3) 38014 396]
< [N [N] [WD [W1 93 xa1dwod :g6|
Ctu “Lw 23t “93 INVZ ANI 3261
\**#i**#t*#ii#**********#*t**i*i#*#**##l*i*i**ti*#****t#*****#*iii*i*****ii*\ WWMW
\**i**i*i#***i*i**ii#ii***{*i#l*i***i####*%**i#ii{k***#***##iit*#*****li#*ikm mmm" .
C $481 .
{ 2981 \
: ' ¢ :681 1
< 981
, ie81
< [lwys+u] [LWpd4+w]Ul = [s] {u] (4] [w]no N mmm"
(++s Ifu > s g = s) JoO} 081
b/ S6L1
(++u LW > u Ig = u) Jo} 1
) 921



£2=39vd 9664 22:10:21 {2 4dv nyi dTudey=3114

€ 2821

< 9821

, < 1682l

¢ xa )(38014) = [[1[116 1982l

I¢ 18A )dxa 4 0B} = X s¢gel

2 CIIAIl 4 Llall ) » 8 4 B2 = 1BA 12821

, < :182l

’ +jeaJlq 0821

<0°L = JBy :3jnej3p ‘ $6.21

, «Jj8adq | =822l

o« qqaw 62°008 + [[fl4l{x9266°6152- 22221
Ilal Cuf Pl Tl T502997991€ Dul 11495627 00€ + 19/¢l
b lalln92€6°6152 - Ilwllallsllallx0299°99LE ) = OB} ig 388D :glel
. =jeaJq tvi2l

2 cel+ [lalfy62657 105 - igl21
TlallalfalT02959"169 ) » C *2) + telel
Plallx626S°10E - HlullullullnthS59°1E9 v.u oB} 4 ased s1221

. +3jBadq <0221
3 MTallnll4266°621 + [[45620°0€- ) » £6921

C Llawlinlinl667S2L + L14S620°0E- v.n Jgy ¢ 9sed 8921

, Hesuq =1921

o2 - 9921

[faffnl2€1°62 ) » € 0°2 - }lallnd2E1°G2 ) = 9B 32 938D 15921
, Headq 19921

< M192€10°S JxC 11x92€10°C u.n oej 3| ased <g9cl

... iyeadq 1292l

i0°L = oej :Q ased 1921

) 10921

( Bap )yoatms mmMm"

NGPU /(L +1GP U - (¢ [ X(a1Gnop)) & "2 ) = _w m%mmw

- — (et fu> [ 9 = () 4oy 16621

QP U/ L+ 1gpu - (L )3Iqop)) 4 ‘2 ) = _w mmmm”

(++t fu >y fg = 1) Jo} 1262l

, — 11621

!¢ u )(a19n0p) = 9P U 30s2i

. 26921

_ I ul :g¥el

NlapTu ‘tea ‘ff ‘11 ‘oey ‘xa a)1qnop 122l

) i9%2|

‘u ‘Bap il 1642]

8 31B0Y4 iyvel

PINgW] [NoWIB 3013 ighel

( 6 ‘Bap "e ‘u )sanjeAa 3B igyg|
\&.«.***«.*l**#{****t**t&.t.-?s*t.**i.ik.#%t#*t*ii*i¥¥ii{i#**i*#**#.‘i#**#**i*#**ii*i*\ mwwm”
\*«.*t*#ti.‘.‘.i*i***1**&.**&.#**#&**t&.*i***i******i«.*#*#&.ii#***i***i***##{#*i**##m mmmm_r.
slg2l

< f9geh

< sgeel

iye2l

< el

78



$2=39Vd y661 22:10:24 12 Jdv nyi dTwaay=3114

0°L = JM

I(ezayriuls = idm

Idwaim o CWRIM 4 0°2- = JdM

2(e3dyl » G OULS =

fQdy 7 2di1) /7 6562120£581€82°9 » UBLSL = @33y}
I >> (dit = 2dyt

)
19}

3
(31qL < Ad421 93 Ldl =< gt
2di

L

{([L+A2ugLIBIED ' [|+£11838P)dVAS
.An>wLm_uwqu [gilelep)dvHs
1217 - €1 + A3J21 = AdJgl

(2dt =+ €1 Igdi => gL It
(2 =+ L} 22 - 1dL + 21 => |} 124 = |1) Jo}

=]

(tdr =+ 21 f2dy => 21 I}

nnn >~
g

-—

o

x
c
hd
~
L
o
L 4
c
"
g
W D>w L Crmumimimy=

{(Aaudu

Low
aJdu

—
—

(--wipt f| =< wipy fupu = w
|

cTOoONR™v
o3

[
(++ipY duipy => Joy

= Joju

wg
o= g

!duaym ‘um ‘udm fidM ‘1M ‘B30yl  8qnop

faduRy ‘1dwa)y  3BOY}

1303u vEmL: ‘Asudu ‘'u .wx 1y ‘uipt 'aql ut
‘g ‘zdy '1dy ‘asugt TAsuzy ‘gt 'zt il jui

ubist ‘wipu ‘[juu

f2dyr f1dyt

3

ut

,S[e3sp  jeoyy
¢ uBtst ‘wipu ‘uu ‘eiep Huunoj
\*?f#i*#*tii**&*&.i#tz’**ii.?1&.**##&.**t**t*t*#ii#illli&i*i*i*l*#*ii#«.**tittil##\

\t.l**t##*i**i**.‘.‘i.‘iii%***i#i*#*.‘**4.{##*i##i#i*#i*l***i*ii*i*#*if{#*#i**#i*i\

a5 o5 a0 50 05 we se 00 us
OMNOONO

M MMM

[t alaalualog]

-— e

.
-
M
M
-

s 58 5 w8 wp S0 we
MIINOMNDONO = NM TN
ANANANNANNMM MM MY
MMMM MMM
- T T T T e

v
o~

cel

ANNNNNMMMMMMMMNM NN
-

T T T T T T T € T T T O T T T T T e

QOO
NONNNANN

79




G2=30vd %661 22:10%21 12 Jdv nyi

lu =, Aaudu

<
fgdyt = (djt

{
ItM o+ 1dm o, duRIM ¢ Jdn 1M
1aM & 1AM, 1M - JdM (UM = dWRIM)

{

L]
L
x

fidway =+ [{+|3)e38P

, ladway =+ [|N]e3rep

fidway - [L+lY)e3Ep = [|+gYle3ep

s {adipy - [|y]eisp = {2y]eiep
$02%1838p 4 IM + [142Y1838P 4 UM = tduwo)
Ilb+dlelep 4 M - [2Y]1€3Bp 4 JM = ddud)
| fldit + 2|

N0

b
$
(2dst =+ gt fgdy => 2t I}1 = 21) Joj
(2 =+ L} 2 - 1dL + €1 =

’

(1di =+ g} f1djt => g} | = €1) J0}

2*uwJ9y=3114

o0 o0 an ws 35 vs es a8 se

STOMNOQONO—N

R g Ak Al
[alabululalalial
- e e

M
-

80



1=39Vd %661 9190321 12 4dv nyL oew| dsip=3114

laz1s7A ju} paubisun

H, jul psubisun

2SS X Jul paubisun

Ix jui paubisun

f18A  Jeyd paubisun
UL 314 R

{az|s”Bul_paublsun
- | £ 199]aweuBut_Jeys
(az1s Bwl ‘aweu” Buy)abewi dsip

€ 300WLINV4IA_ Ui ap #
6l 0103962STYN auijap #

/x SUOLJOUNY 03PIA JO} Lomssc adnaaauy ./ 0LX0 AINIT03aIA autsep #
M S13A3] 21895-AR4B jo Joqunu ./ %9 S13A37 AVYO_WNN 3uijap #
Ix 238UIPI00D A 3IN|OSqR WNWIXBW x/  ORY A_XVW auijop #
Ix 93BULPJO0D X dIn|osqe WNWiXew 4/ 099 X XVW @uljop #

Am.xmgmv apnjdul
<y buldis> apnjout
<Yy°*oluod> apnioul
<|"so> apnjaul
<y°qlipis> apniaul
<y-oLpis> apnioul

IR

AMTNOMNOOO =AM IINOMNDOO—ANMFINON QOO — M N
NONNONN wnn

*Ja11dwod ayy Aq pajdoddns AyjelyJed

Ajuo seM YOA 9y3 31 ‘padojaAap sem wedbodd S1y3 Swil 3yl 3e YOA

ayy 4o Aitjtqedes 1103 ay3 3z1jL3in o3 Ijgqe)leAe poyiaw Ajuc ayy seM
3t *Aj11iqerdod dyay jou saop sSiy3l ayLyN ‘pasn aJe syjes solg

.vowdmo sem wedboud Siyl aJojaq se apolt awes ay3 03 suaniad

u3349s a3 ‘A3 Aue sassaud 43sn 3yl UsYM °pakeldsip usym paiesundy

3q 11LM 02€ URY) dJow YIPLM B YILM sabew] “palejdsip aJe abewi

aYy 0 saul) 00Z 1SJL4 oYl Ajuo 'uansMol “sopeys ABdB 99 Buisn

U33J2s YDA 94l uo 3| sAe(dsip pue 3euloj NOILOVIDVWI UOLISIADd 9yl ul

8q 03 paunsaJd ‘UoisSuslIxXd DWI® 2yl INOYILM JOo YiiM ‘Sbewl ue jo SueudtL}
ay3 ‘oul) pueuwod sS0g 9yl woJdy ‘Indul se SaAa33J wedboud siyf

1°2°% *A J-dON :7000i0¥d JIV4UIINI

I¥an - uewpdid xayy $A8 0314100M
€6-1d438-91 1Q314100W 1SV

i
VIA tSINWIYINDIY
L°S 3 3J0SOJOLW :703010¥d 3IVIYILINI
14an - eusJA ‘y Bledd $A8 Q31d100W
1¥an - Z310A Jaydoisiuay) IA8 3LVIWD
16-d3S-61 :QA14 100N LSV
88-9nV-10 $03LV3N)

3°Apq SIWYNITITS

x
~

.
NN N MMM MM NN M) ST SE S ST ST ST S ST ininunn

e os an
wn
o~

e
O
P e e = A Y]

ENMTNOMNDOO NN TN OO0

81



2=39Vd %661 Y4032l 12 Jdv nyL
{0 = Beyy ¢
I {

)
Cl=sBerpst
ST N

(++A 1(UITB1}) 30941 §B A XVH>A 33 602>4 {|=A) Jo}
/x Aedsip pue abew}:ul pead o/

HOMOLEN
<(661 ‘0)medp
5 i« wmowmvzugv
,, -0’6l gInelp
*(052)40]037398
+(0"0)3now
/x Adjua ayjajed 33s ./ {(BaaTInog Baa”Mipy‘ LNIT 03A1A)983UL ¢
Ix 9p0od uUoL3IduUNy o/ {0L0LXQ = Xe-x-6al_my
/x Jaqunu 403109 / IX = xq°x"Bad_my
AjL1suajul uaaub 4/ f18A = Yoy Bau_mMy
Ix Aj1suajul amiq 5/ f18A = 19°y*Bad My
/x AjLsuajuy pad o/ {1eA = yp*y*basmy
10 = jeA
as)d
- _ fe+1BA
/x S3pEYS 49 03 S407100 962 dew ./ (1-S73A37 AVHD WNN > 1BA) 31
)
++X 1962>X 10=x ’S73A3T AVED WNN=1BA) Jo
/x S9183s Ma;m 49 Aejdsip o3 3339)1ed EmumoLp *w }
/v  3PO2 UOLIIUNY 4/ £ (07009525 IUW_)3powospiAIas™
/x $40103 962 ‘002X02E 03 SpoWl 33S 4/
fazis™x = azys"A
lazis Buwl = 9zZIS X
/x 921s abew 336 ./
{
] ’ tno? Mn—.vu.—xo
20052061 °08 12144 3ndu] usdo jouued,)Ixel dlydess
)

CIIAN == ((uQ4y ‘owsu” But) uados=ui"a)113)) 31
/ 3114 abeuwj uado pue AJ3 4/
_ I(ubut®, ‘oweu Buwl) 3B2J43S
€(,°, ‘owBuTBWL) JYOJIS{) Ji
/» dWBU sbewl 9181N2JLD ./

{634 3n0
‘Bas My  91SH3Y uoiun
{p=6e)} ut

Q
E
=N
K
o
[[]

COO0O0O0O0O0O0O00— W

e w8 NS 68 S8 e w4 22 E5 B8 Be 30
O ONMFINOMNONO
Ll ol ol ol ol ol 50l d -

XY

CRRRESIBILIEIZRRIR

VOO ANMFINOMA QOO = NI

—
[T

82



£=39Vd Y661 Y9:90:2) L2 Jdv nyi 9rew) dsip=3114

/% . Mod ./ _ R = xpex-BaaMy
“nm4m>w4><zuz:z\om~v\A:_o__*voumm*u_a>

)
(+4X 2(UITa114) 3033 B3 X XVH>X B3 821STX>X Ig=X) Jo}

€ :asi

_ f(0)uanzad :ig}

{(uLTa711})3s0194 3061

- - s6%L

£(300W1INV43d" )3pOWOIPLIAIaS 189l

/x U34S 483D 4/ iyl

991

2() Yo3ab igyL

/x A9} B ssaud 03 Jasn Joj 31BM ./ thy|

334

1(562°281 " 081 ‘awau Bl Y3xa3_diyde.as 44

(g5 ‘281 ‘02 ‘n oBRUI m=_>adam_o 1)3x33"olydeJs mmw"

- /v 403 4/ ( 6%l

- f{(utTayty) 9386} g€l

(+4X IQuiTa)13}) joajsi W% azLs x>x !) Lom : 2J€1

c9¢l

‘4 = Beyy 331

I 403 x/ SHel

/s Ayisusiul 4/ 1ea = 1B°y*Bal_My H {11
/x 9POD UOLIUNY 4/ 230%0 = ye-y-Bada_my 12¢L
Ix Jaqunu abed ./ 0 = yqoy-baa_my SLEL
Ix wnyoa ./ TL4X = X0 X BaJa_My HA
/» _ Mod / _ A = xp*x-Baa my t624
2(ST3AIT AVED WNN/9SZ) / (ul @113) 93aby = jeA 3 mwm"
(++X 1(ULT3113) 3033 BB X XVW>X BB ZISTX>X I0=X) Jo} ) mmm"
as)® 92l

{ x4}

- P S 7 O AN § 244!

/v 19%1d 2y3 331uM o/  I(B3JT3n0%‘Bad MYz’ INT 030IA)983UL =12l
/% Ajlsuazul ./ S1BA = jB°y-BaJa_my 021
/x pOd UOLIIUN} o/ S00%X0 = Yery-6at_my -1}
/s Jaqunu abed ./ {0 = yq-y-6ai_my gLl
I» U109 »/ 14X = X9°x*Bad_Mmy Ll

= 91l

Sl

il

2L

83



1=39vd %661 29150321 12 4dv nyL 9 ewi3 dwo=3114

1]

fguty ‘JUlix ‘SUVTO LYy ‘UITOVLSS ‘LULTRILE 3114

131A8 Jeys paubisun jopadA}

100 Jeys ‘[] Jeys ‘jul)dwod dsip pi

OA

1(IULIYOZIULy JBYD

£ worE._:Emn.. suljap #
SuU0L3ouUNy 03PLA JOj Lomez: 3dnauajul »/ 0OLX0 IN1T030a1A auijop #
S]9A2] 9183S-ABJ6 JO JOQUNU »/ %9  STIAIT AVED_WNN 8uljep #
Ix 23BU1PJ00d A 33N)OSqE WNUILXEW o/ (Y A_XVH 3uljap g
33jeuUipJoos X ajnjosqe wnuixew ./  0%9 X_XVW duijap #
oog XId XVH duljap g
00% X1d_MON_XVW 3uijap #
0y9 Xid 700 XViW duijsp #
%9 STIAIT_AVEY WNN duLjap #
[xx BPOW 3IX3] JOJ0D OHX08 JUSPLIL wu/  £0X0 — 300W iXx31 autjep #
/xx OPOU YOAS 9G2X00YX0¥9 IUBPLIL xx/ IS0X0  00% 0%9 952S3¥ 3uljap #
/xx 3POW YOAS JUSPLU) UL Julud 0} dew 31q IXBL we/  wOUL"GXG, 3PNIOUL #
<Y XaJB> apnjout #
<y-ButJdis> spniout #
<y*oiuod> apnijoul #
<y°so> apnjsul #
<Y°qLipas> spnioul #
<y olp3s> apnjoul #
/
*paidoddns jou SI apolt YDAS Juspiuj 3duls ‘paddew-3iq aq 03 sey IxaL *
*J311dwos ay3 Aq pajdoddns Ajjetijded
Ajuo sem yop ay3 *at ‘padojassp sem wedbodd siyl awpl ayy 38 YoA
3yl 40 A3ljiqedes )1nj Byl aziilin 03 31qe)IBAB poylaw Ajuo ay3 sem
3t "A3n1iqesdod diay jou saop Siyy 3)1iyM pasn ate s)1ed SOl
*A1snoauejjnuts ullIdS awes ayy uo
passacoud pue jeuibiio - sobewi oMl Aejdsip 03 S| uOLIEILjIpOW SIY) }O
asodund ay] °SpJed YOAS UO 31QE)LIBAB uOlInjosad JayblLy Jos paijlpow
*sapeys AedB 49 Buisn
U3aJos YDA 9Y3 Uo 31 sAe)dsip pue jewlos NOILIVIOVHI UOLSIAId @43 ul
aq 03 paunsaJd ‘ucisuaixs HWI® 3yl INOYILM Jo y3ItM ‘abew)l ue Jo aieud) L}
ay3 ‘asul) pueuwod So@ ayy wod ‘Indul se saAatoed wedbold siyl
1°2°% 49A ‘D-dON a3sn ¥311dWOD
€661 -1d3s-§1 ¢ NO 0314100W
uewpdid xa\y : Ad Q3I13IQO0H 1SV p
L}

N~ O AMFINOMNORO=NMTINIONOONO —

O NMIFTINOMOONO = NM N

- = T

=M T INO N OO

84



2=39Vd %66l 29:60%2i 12 4dv nyL  9-ewi3Tdwo=3

(++A I(luLTa114) 30330 B A XA 33 00A L=A) Joy
/~ Ae\dsip pue abeull Ul peat y/

(052’661 '8LE 0" 0)PIBOG BYeul

f()3uspLaaTiuL

/x 9POW BBA Jadns 962X00YX0Y9 cﬁ BulAeydsiqg 4/
laz1s™X = 3z1s A

132187 Bul = ?Z1S X

L4
- . (1)
!(auLTa11y ‘wu\sy <- @114 9bew] 3ndul puz uadp 3ouue) jili w)iIuisd
{(300WLINVI3Q )3pouiospLAIas R
CIINN == ((uGdy ‘2oweu™Buwl) uadoy=gui™ajL})) 41
, <
- (1)3xe
I(uLa) 1) *yu\sy <- 3ajL4 abew] Indu] s} uadp jouuel jiii w)jIutyd
:(300HLTINVIIG )3pOUoaPlAISS )

C1INN == ((uQdy ‘LowBu Buwi) uadoj=|UL~3114)) 1
/x 3113 9bewi uado pus A4y ,/

{(ubui, ‘|oweu Bwl) 3esu3s
((i°y ‘ZoweuBuil) Jyou3sj) 31

I(ubycy ’loweu BwL) 383438
((y°y ‘joweu Bwl) JYsJisi) 3t

/x SWBU aBewi 238)NO1BY 4/

2[4199tA3p ‘9 Jul
230709 xew ‘Aui) .xﬂw4 U
P UCERES | 38013}
uonE.ouv.mun ut
! ui
{6a4"ano
‘Bad" My  9|SH3Y uotun
f0=68]4 ul

' 3215 A jut pauBisun
A 3ul paubisun

az1s X jul paubisun
B jul paubisun

I1BA  JBYd pauBisun

b

_ _ 3z1s"Bwy 3ul_paubisun
ﬁm%mosacumé ‘[gl1zaweuBuy !le}] jaweu_Buy Jeyo
(gaweu bw| Tozis Bwi ‘Zouweu Bult’jaweu By )abew! dwod Ul

QOOOO0O000OOO

g OOFNM\?U‘I’ONO&QPNM\?H‘\ONQOO"

R AR SR RN RRBETIBIBIEBIRFNNEREER

L ad kol o and md ol ol d ol o-d

85



£=39vd %661 2¥:50:2L 12 Jdv nyl 9wty dwo=3114

oI Mol _ A = xprx*Bas My
.Amgw>m4><xc=:z\om~v\Amcmwdmwvuuom+u¢m>
v

(+4X 2(2UITo114) 30331 B3 X XVW>X B 9Z1s X>X Ig=X) Jo}
<
‘0 = Beyy

N
(1==Fe13)}! )
B ¢+ 7 S TN

>

(++A 1(quiT@183) 034§ A XVH>A 33 00%>A =) Joj
/x Ae1ds\p pue abeuwl ui pead 5/

102’661 '91£°0°02)PIBOq @EW

8%
]

we ne
[7a]
0

T T T T T T T T T T € T T T € € T € T T € O € O O T e

uh—oEa:lmE_.*op.cmpvgumngmngx
I(n ¢ 96ewi jeuLBLUO, L4 02)415 JB JM
_ /x JdO
- ruyongy oise M ¢
(+4X I(LULT0114) JOayj R BZLIS X>X 1) Joj
{
, ! = Beyy
Jo
/x Altsuajul o/ 1eA = dw.m.mowlnn ¢
/x 9POD UOLIOUNY o/ 190%0 = ys*y*Bad_my
Ix Joqunu abed ./ 0 = yq-y6aa_my
M winjod ,/ 214X = X9 Baa_My
I Mod ./ A = xXpx-Bad My

£(S13A371° AVYD WNN/9S2) / Apc_nmm_*w 9336} = |BA

MM MM P N T ~F ~F ~F ~F oF ST o ST ST LN NN NN NN I ND 0 O N0

(++X I(LULT@1L)) JOB)i B3 X XVW>X 33 9ZLSTX>X 20=X) Jo}

QQOPNMQU\‘ONQQOFNMQ’U\ON&QQFNM\?U\ONQQQPNM%

) £l
as)? el
/» 903 &/ ¢ &
Jx 19x1d 343 331aM ./ %(Bas"3n0R’Bou My’ INIT03QTAI982UL ot
In A3tsudjul o/ f1eA = jery*bad My 2l
/v 9PO3 UOLIOUNY o/ 2a6%0 = Ye-y-B6au_my 221
Ix Joqunu abed ./ 0 = uq-y-bai_my 921
/% N 09. 4/ 14X = X2°%X*Baa_My 162l
. Ix MOd ./ _ ‘A = xp x-Bas My 4921
J(ST13A37 AVYED WNN/9G2Z) / (LUl 3113}) 9396} = 1BA 4%
- - - } :
(4 (UL a114) 40931 33 X XVW>X 33 8ZLs X>X l0=x) Jo} umm”
{ 02l
0= madw 611
o=~ gl
b AR
(1==be1})3! N 9Ll
3113
(At vl
) L4 21

86



9=39vd 9661 29360221 12 4dv nyi 9+ ewt3 dwo=3114

/% ©p03 uoijouny ./ 130%0 = ye y-6ad_my 1622
/% Joqunu abed ./ {0 = yq-y-bau_my 1222
\.1 uinjod .4\ :+x = xo.x.mm._lzz slee

/s _ Mod ./ _ A = xp x-Bad My 1022
£(S13A37 AVYD WNN/9SZ) / (SUl'9113) 9396} = 1BA R mmwm
(44X (EULTBYL4) 3035 33 X XVW>X B 9Z1S X>X I0=X) Lom mw"m
‘0 = BoYy 1612

.-- Ly {74

) igie

(1==6813)31 seie

h) itie

u (£%A) 31 3 mmwm

(++A 1(EULTB1L3) J033 | B8 A XVH>A 3B 00%>A 1202=A) Jo} mwmm

< 2902

- I(1)Ixs 1602
I(gul 9113 "wu\sy <- 3)14 abew] Indu] pg uadp Jouue)d jiii n)ijulud 2902
{(300W11NV43Q )PpoWospLAas > mmmm

(1NN == ((uQ4u’oWBU BWL) Uados=guL™a114)) 3} y e

(G < (gaweu BuL)uajJalIs) L 3661

\¥ >w._aw_.v pue wmaE_ unJ3oads Ul pead t\ g6l

- 1261

1(0s2261 918102 0)pdeoq axeu 961

/x 19%1d 3y3 331aM 4/  i(BaJ Inog’6a.TMy3’INIT03QIA)9BIU!

- 2561
!(gaweu”BuL ‘161 005 )4IS_JB_aM 1h61
I(n : oBBWl Passadoddy ‘18l 0YE)4IS JB UM H 1

26l

- Ix 40} &/ ( £16)
- Z(2ui~ajly) 23364 061
(++X 1Q2ul 9114) $094| BB 921S X>X !) Lom 1681
881

‘4 = Beyy :/81
/x 03 _u/ ( 981
/% Ajisuajul o/ ljeA = jery-6aa My 2681
/x 9PO3 UOLIOUN} ./ 130%0 = ye-y-Baa My tHgl
/x Jaqunu abed ,/ 0 = Yq y-Baa_my €8l
/x Winyo9 / ll2g+X = X9°X"Bad_My 281
/s _ MoJ 4/ _ A = xprx-Bas My 118t
2(ST3A3T AVYD WNN/9S2) / (2ul 911}) 2386) = BA 3 mmw"
(++X 2(2UL™3]13) 0941 W7 X XVW>X 3% 9Z1S X>X 0=X) 40} N WMM"
_ as)o 9.4
L4 Gl

~ Ix 403 x/ mm"
/% Alisuajut 5/ f1eA = 1B y-BaJ_my MNNF

/s 9PO3 UOLIDUNY 4/ 130%0 = yey-6aa_my L2l
In Jaqunu abed 4/ 10 = Yyq y-6aa_ My 0L

/x wnjo9 ./ 1 2E+X = X9°X*Bad My 1891

87



S=39vd %661 2%:60:2l 12 J4dv nui o*ew} 3 dwo=3114

' uy
v

:{gllzauBu Jeyd

~nm—uposwc J8Yd

‘9z1s 3ul

(Zaweu ‘|aweu ‘az1s)duwod dsip pLoA

| Hi) cLzuom

1()apouIuap1J3 I1xa3
- /5 U3243S 18310 4/

{()gasned
/s A B ssaud 03 Jasn Joj 1leM 4/
i(gui_aj13)asoyo}
uApc, a114)9s019}
{(zowsu Buy ‘LoweuBwi ‘az1s bBuw})dwod dsip
(0s2'261'91£° 102" 02¢)PIBOq 9xew
L4
b
as)8

:mc_-o::omsom

(n" " "PaJ3IUs jJ0U seM uNJ3dads JUILDLSJ303,’00E 9L)IIS JB UM

{ (gaweu Bu’ Qéc w—mvuum —JB_am
un:"E:guuwnwu:m_u.m»wou=oomomvgumLmL:

A /v 40} 4/ (
I(guiTa11y) 23364
(+4X I(EULTO1L4) JOa4| 3B 9ZiS ¥>X !) Joj

4
= mmdw
Ix 403 4/
/x Ajisuajul 4/ I1eA = B y-Bau_My
/x 9POD UOLIOUNG 4/ .uoxo = yery-6ad_my
/x Joqunu obed y/ = Ug-y-6aa"my
I» uwnjoo ./ .F+x = X9°X"Bad_ My
/x MOJ o/ A = ¥pex*Bad My
£(ST3AIT AVHD WNN/9S2) / (guUi™a113) 93363 = 1eA )
(+4X 1(EUIT@114) JO3)| 3P X XVH>X B3 3ZLSX>X 0=X) 4o} ’
as)a
<
Ix 403 x/  (
/x 19X1d ay3y a3lum ./  {(BaJaT3IN0R’Bad z¢a INIT030IA)983ut
Ix Allsuajul 4/ f1eA = 1B Y-6aJ My

1642

21%2
9%2
334
Hye
sehe
(4[4
Y2
0%
f68¢
3174
5282
s9¢e
i6ee
i T4
374
X414
374
f0g2
1622
igee
$lee
£92¢
thee

88



9=39vd %661 29:50:21 L2 4dv nyi 2 ewly dud=3114

f(n % u'02€"565)4387I6 M
£(((3uaddad) (IU1))IYI2aUL(xJBYI) ‘0ZE 0SS)1IS B UM
(n J94}lp 2 obeuwl pue | wmas_=.o~m.c~mvgumlgmlg:

1033 1PIYIZIUL (4JBYD) *00E * 0SS)JIS_IB .M
{(u  S19%1d JUBJS}LP JO Jaqunuy, ‘00f ' y2E)JIS JIE UM

{((2Wes)Yo23ut (4J8Y) ‘082 ‘055 )43S_JB_aM
{u sy19x1d jeatjuspy jo Jagunuy, 82’ %2€)43sTJBTIN

100133 1p+oWES)/331P (3B013) = Juaduad
£((W)YoZIU} *052* 055) 23S B UM

f44331P
asya
L ++0WES
([f12abeul == [[]|abewti) i
Saatt >
(++f2a21s>[20=[) 40}

cma

(2uis ‘szis ‘| ‘zebeul)peady
(lui} 'azis '| ’|abewl)peal) )
(++ti921S>120=1) J0}

{(n: passaocoud siaxid j0 JaQUNU 18303, 052’ ¥2€)11S JB UM

{

1(1)31%0

!(zaweu 'LU\S% <- 3114 9bew] 3Induj puz usdp jouus) jiii w)iuiad
1(300WLINY430 )dpowosplAlas R

C1NN == ((uqun’2aweu)juadoy = gut})) 3t

4
A(1)3txne
{(loweu ‘,u\S¥ <- 2114 abew] 3ndu] 3s| uadp Jouued jiii w)iutsd
{(300WLINV43Q )2POWO3PLAISS )
i
(1NN == ((uGJa’|awBu)uados = LULS)) i

_ {3udsJtad 3e014
X1d_Xvi] 2obewt 318
XId XVK]|abew!l 3ii8

lp=w 3jut
lp=owaes juL paubisun
{0=431p 3utl paubisun

312y
Shee
333%
432
fleg
1137
f62%
k749

89



/5
M

wnjod
MoJ

19x1d ay3y a3tJm
A3 isuajul

apo2 uol3jaung
Jaqunu abed
wnjos

Mod

1exid ayy a3Ldm
A3 1suajuy

Spod uoiiouny
vmons:: afed
winyod

MoJ

19xid ay3 ajtum
A3 1suajul

3apo2 uoi3oun}
Jaqunu abed
winyod

Mod

1=

»/
»/

39vd %661 2¥350%2L L2 4dv nyL
{YIpLM+5109 = Xd°X*sbaaul
i = Xp°x-sbaaui

)
(++f 1a3yBLy+sMod)>[ IsMod=[) Joy
/wxy SULY 18IL3JBA 3YBLY MeU( *ﬂ;\

o=
<
{(sbaaynog’sbaluty’ INIT03AIA)9IUL
Isuajul = jery-sbaaul
1a0%0 = ye-y-sbadul
0 = yqy-sbaaut
25109 = x9°X*sbsaul
[ = xprx-sbasul
3

C++[ 2CIyBLYy+SMOd)>[ IsMoua=[) Jo}
Jann BULY 1BDL3J9A 3497 :a;mo*ﬂa\
=T

!(sBasanoy’sbasuly’ INI0301A)98UL

isuajul = (B*'y°sbaaut
0% = yery-sbaaul

uw = |ygq Yy sbadul

il = xo°x"sbagul
13yBLy+SMOd = Xp-X-sBaaui

)
C++f (L +YIPLM+S109)>[ IS)02=[) Joj
/xww BULY E3UOZLJON J3MO) MEUQ *«*\
fo=I C

{(s6aaynog’sbaduty’ INI"0301A)983UL

Isusjul = je-y-sbadul
fo0x0 = ye*y-sbaaul
“w = yq°y°sbauul

If = xo°x°sbaaul
IsMod = Xp*Xx-sBaJul

)

(++] 1(Yipim+s109)>[ lsy09=[) Joj

/xxx 2017 18300Z1J0K Jaddn Meuq *ﬂc\
.OH.

isBaJayno ‘sbBadul
o

Isuajui

J3yb1y

‘YyIpiN

75109

2sMoy

(suajui ‘3yBLY’ yipLM’smMod ‘'s109)pasog axeuw

91893y uotun

uy

)
juy
i
jul
u}
jui
Jul

{

fuanjad

(eu
(u

13)950}04
13)9s019}

9-sul}3} dwo=3114

sl6g
106t
$68¢
i88¢
$.8%
98¢
$68¢
S98¢
[33:17

90



8=39vd Y661 29:50:21 L2 4dv nyi 9*euty dwa=3114

Ix AJjua a339ied 33s 4/

Ix 8po3 uoijauny 4/
/s Joqunu 10103 4/
/% Al1suajul uaadb ./
I» Alisuazut anq y/
/» A3isuajul pad 4/

/s S3pBYS 49 0] S40100 952 dew ./

(93s’y2’109'M0J)Yd UB 911JM JUL

<
10 uan3ad
- {
i(sbBaJajnoy’sbaauly’ INI 03QIA)98IUL
loLxg = ye*y-sbadul
0LX0 = ﬁm.z.mmwgc_
140109 = xq°x*sbaJul
{18A = Yo y-sbaauy
18A = jo°y*sbaaut
I1ea = yp*y-sbaaul
0 = 18A
9813
— o f¥+1EA
(1-ST3A3T AVYD WNN > 18A) 41} 3

(++40103 19GZ>J0103 [0=40103 ‘STIAIT AVED WNN=18A) Jo}
/xnx SIPBYS 49 03 SU0}0) 9GZ 34DAUOD 0] 3133)18d 198 yxa/

{(sbaa3nop’sbaluly’ INI 030IA)98IUL
‘00% 0%9 95¢SIY = 1@°y°sbauul
+0%X0 = ye*y-sbadul

/xxx 9GZX00YX0%9 VOAS 03 3POW O9PLA 33S xuw/

tsbaJno ‘sBadut 9193y uolun
110105 3u}

I1eA 3ul

- 3

(PioA)juspial Jiul Jul

{
10 uIn3ad

uAmmmhusow.mmogm_a.hz_now=_>vmwuc_
‘300N 1X3L = )8°y°sbasul
OX0 = ye-y-sbaaui

/xxw 9SZX00YX0%9 VOAS O SPOW O3PLA I3S xyw/

19x1d 9yl 33tuM 4/
AjLsSuajul ./

Spod uotIouny ./
Jaqunu abed ./

isbasino emme:_ 91$934 uoLun
240102 3ul

2jeA jul

- - b

(PLOA)SpOW JUaPLJI IXD} JU!

<
10 uanyad
- <
{(sBaJ3nog’sbaJuiy’ INI 03QIA)983IUL
Isusjul = ey sbaaul
lag%0 = ye'y-sbaaul
{0 = yq-y-sbasul

i1hY
999
:G5%Y
Sy
iehy
529y
%44
0%y
268y
igeY
2leY
4%
iGEY
Shey
3%}
seey
ey
0gY
1629
R4
12y
£92Y
:62Y
S92y
334/
seey
3744

o
o
~

OO NMFTINONOON
OO e
ECEC S AC A R E g A g

o1



I

Adjus @33918d 335 o/

6=39Vd %661 29750321 12 4dv nyL 9-ew 3 dud=3114

. {
20 uIn3aJ

<
4

_ g =+u

1({ 08y 109 'W+MOJ YYD U6 BILUM
)
([flejie == [1]1438)}1

b
e+ Igyp[ fo=0)J04 )
(++1 I1(43S)uadIs>t {p=1)Joj

TP - TRAY TR TR - PR PRI PRy - 19 3 nwﬁn:m Jeyo
o=w"l|

lo=u (R U]
. )
i{[oy14as Jeyd

2100 Ju)
_ fMou 3ul
(J438°109/M04)a3s 46 UM Ul

(
10 win3ay
P 4
f(sBa43nog’sbaduly’ INIT 030IA)98IUL
[ = xp°x-sbasul
o1 = X9 x*sbaJsul
10 = yg-y-sbasul
i[mod-13 [109-[] [99S]yo =
logxQ =
)

(++[ 28+109>[ Iyj03=[) Jo}

1e°y-sbajui
ye -y sbaaul

b
(++} i94MOu=>) IMOJ=1) JO}

‘pappe 3ul

01 qul

sbasino ‘sBaJul  91$HIY uotun
)

io9s 3jul

unouﬁaummwuso ut

+102 3Jul

Imou 3ul

92



1=39vd ¥661 $0:20:21 12 Jdv Nyl

Q ’ .

0 ‘082’0
0 ‘052'0
0 _‘0s2'0
0520520
0 ‘052'0
‘0_‘052'0

0
0
0
0
s2,0
0
0
'052°052°052°052°0
‘0 :
‘0
0
0
0
‘0
.0

114

)
‘¢

$2/052052/082°0
‘0" '052'0
‘0 ‘052’0

! ‘0 ‘052’0
52/052°052052°0

‘0 ‘0 ‘0 ‘052'0

0 ‘0 ‘052’0

€0 ‘0s2’0s2'052'0s2’0

‘0 ‘ose’ cmm cmm 0

’
]
s L}
’ ’

0
0
0
0
0
0
0
0
‘0
0
0
0
,0
‘0

-

10520 ‘0 0S2'0
1062:0 .0 1052:0
052:0 02,0

L a ~°

nomNho .o . ’
‘052’0 ‘0 ‘052’0
,'052'0 ‘0

€ ‘0 ‘0s2'052'0s2’0

.omN 0 o omN.o

10520 ‘0 ‘0s2.,0
‘0 ‘0 ‘o ‘oszlo
0 0 .0 ,082.0
.0s2i0 0 052’0
0S2/0 .0 ‘052:0

10 _'0s27052.052.0
‘0s2:0 ‘0 l0s2i0
‘062’0 0 ‘0s2'0
'0s2i0 ‘0 ‘0s2!0
‘0" _052:062,052.0
‘0s2'0 ‘0 1052’0
0s2!0 ‘0 ‘052’0

“omN“o “o “omNNo
1052:0 1052:0 !0
‘052’0520 ‘0 ‘0

VWVWWWVVVVY VVUVVVWWY DWWV WVWY WY WVWWY WV VWWWWY WYYV

)

)

{91 [81 [S2108V 3u}

oul "gxg=3114

33
%S
%]
4]
]
0§
16%
8y
iy
99
<6
Y
ey
2%
3%
0%
$6¢
i8¢

ilE
:9¢

- = e = e (N NN N

93




2=39vd

‘os2‘’0 ‘0 ‘0 ‘0s2'0
1052!052,052,052!0
'0s2:0 ‘0 ‘0se!o

‘0 !0 0 l0S2i0

‘0 ;0 ‘0 l0s2;0
48 B ass
‘o ‘0 ‘0 ‘0s2’0

‘‘@c ‘c ‘0 ‘0 ‘0s2'0
‘05270 .0 ‘0s2’0
'0s2,0 ‘0 0s2'0

‘0 .0s2'0 _‘0s2i0

‘0 ‘0 '0szi0s2i0

‘0 ‘0 '052!052:0

"0 _1052!0 .0S2.0
.ammN.mmN.m .mmN.mmm.o
B bR e
'052:0 0 l0s2!0
065’0 0 ‘0 0
AR EE
‘0 ‘052’0 ‘0 ‘0 ‘o
‘o ‘0s2'0 ‘0 ‘o

20 5052:0 ‘0 ‘0

‘0 ‘0s2’0 ‘0 ‘0

0 '065'0 ‘0 "0

10 J0s2'o ‘0 0

,’0 ‘0s2’0 ‘0 ‘0

0 ‘0 ‘052’0 ‘0 ‘0
0520 ‘0 l0s2!0
‘0520 ‘0 ‘0s2’0
1052:052:052.052.0
'0s2'0 ‘0 ‘052’0
~ﬁmm~.mm~.m 0520 _,

_ 0 ‘o0s2’‘o
n“mNUmmNUWmNNmeHm
Retad B
s ] ~O -OmNsO
052’0 ‘0 ‘065’0
] s [ s .O
,l0s2’0 ‘o ‘os2’0
{0 ‘0 ‘os2'0s2‘’c ‘o

}

VWV VWLWY WY VWWVWVY WYV WYY  WVYVYYWWYY WWWWWIWYY WY WWW Y

9661 §0320:21L 12 4dv nyl

3

dut*gxg=3114

OO0 O0O0OOO0OT ™
T T T

o

=g NON&&OFNM\?IA*ONQQO!—
OO

se oo 0a o o0
tn
(<

RRREB5IBIBISBIRZAR

FHEFEFETIRIEE

V000

VOO —0M
wninwn

94



£=39vd 9661 §0:20:2) L2 Jdv nyL

.o ‘0 ‘0 ‘0520
€0 ‘0s2’0s2’0s2‘0 ‘o

‘0s2‘0 ‘0 ‘0s2!0

‘0 ‘0520 ‘082‘0

‘0 ’062'0s2052'0
‘052'0" ‘0 ‘082’0
‘052’0 ‘0 ‘0se‘0
‘052’0 ‘0 ‘052’0
,'062'0 ‘0 ‘0sz'0
(0 ‘0 ‘0s2'0S2'052’0

'¢,€0s2;0 ‘0s2.052;0 ‘0

-
~
(o=}
wnin
NN

- -
[=3=4

17a1"s)
-

'052/052'0 052’0
'052/052 0520520
052'0 ‘0 052’0

1052'0 .0 '0s2)0
025’0 *0 0850
‘0 ‘0 ‘0s2°0s2'0 ‘O
‘c ‘c ‘0 ‘o0s2’0
0 0 .0 ‘0s2i0
'0__'0s2,052:052'0
AEh B g
‘0 ‘0 '0s2°052°052°0
ez 0052010
10520 ‘0 ‘0s2.0
10620 ‘0 ‘02,0
‘0520 0 ‘0s2’0
065’0 ‘0 '0es’0
‘0 ‘o ‘os2‘osz‘c ‘0
‘052’0 ‘0 ‘0se’0

‘0g2’0s2'0 ‘052‘0

1062,0 1052:052,0
135010 0s2062,0
.

-
[
o
mn
o

-
o
.- . now

‘0 ‘052’0
‘0520520
052‘052°0

-~

NN
QOOoO0OO000 ©

Ul gxg=3114

e NANNNNNNNNNMMMMAM MMM ST S T W 3 S S S TN Dt Inn NN N O 0 0o

VW WWLY WWWWVWWY WWWWWWWY  WVWWWVYWYY WYYV VYWVY WYYV WY

AFINOMNOORO—ONMTINONOOO =AM FINOMNOANO—NMTIND
P o =t ket e e e e o o S R ok ok ol ol ol ol ol ol ol ek ad ol ol Tl kd k ol ek ol el el ol o



4=39Vd

‘¢oszi0 ‘0 ‘0 ‘o0szlo
hamﬂhmmw.m .w .mm-m
G0 1 1 i0Ei
20 .0s2!0 '0s2!0 0
"0 ‘0 ‘0s2!0 ‘0 0
.{0sz'0se;0 '0s2!0 10
'{0s2!0 0 !0 ‘0s2!0
hom«ﬁmmw.m .w .mmm.m

'C €0 ,‘052'0 0 ‘0Se.0
140520 1052,052.0
'€0s2'0 10S2:052!0
4052’0 ‘0 0 ‘0
080 0 0 10
'€0sei0 ‘0 ‘0 .m
'(os2’0 ‘0 ‘0 ‘0

‘¢, {0 o ‘o0s2'o ‘0 0
‘{0 ‘0sz!0 ‘0sz!0 ‘0
€052:0 .0 .0 10S2:0
'0s2'0 0 ‘o ‘0s2’o
€0S2'0 0 .0 0520
‘€0S2:0 0 !0 0S2’0
ﬁomwhmmN.m .m .mmw.m
‘¢, ¢0 ‘o0 ‘osz’0sz!0 ‘0
B 1BE0 1B B
€0 ’0s2i0 0 ‘0s2i0
1§ 105 10 100
‘€0 ,’0s2:0 ‘0 ‘0sel0
0 ‘0s2'0 ‘0 ‘0

'¢,€0 0 ‘0sz'0 0 0
"0 ‘0 0s2'0 ‘o ‘0
‘0 ‘0 0620 0 ‘0
‘0 0 ‘oszlo ‘0 ‘0
"0 !0 ,052!0 0 ‘0
"0 !0 062.0 0 !0
€ ,’0 1'0sei0 ‘0 ‘0
{0s2’0se‘0s2°0s2’0

'(,€0 ;0 '052!052,052,0
€0 J0s2’0 ‘0 ‘o ‘0
‘0 ‘052’0 0 ‘0 ‘0
sﬁo ~°MN~° ~° ~° ~°
"0 .0 l0s2!0S2.0 ‘0
0 ‘0 ‘0 ‘o ‘0s2'0

52’0

s2’'0

9661 60220321 12 Jdv nyL

WV VWY WYY WYY

VWWWWY UYWL WYYV W W W W W W

dul*gxs=3114

344
X244

- e
NN NN

OO0
NONNONN N

[=1 =]
NN

AIMTNON OO NM TN OO

O\OPNM\‘PV\’ONw&OF
VRO OOOCOOO
e NANNNN

- T - O T -

RRRB5RBI8353

NI

l\hl\n
— - O

PO~
O

96



MIWG<L LQ( _-S ou X 1
F
O"N :
QQQ m —-w
s mlm 14

'€
.ﬁmmNNQmN.o :
L 0529 .w ,052705
p oy 055055 3
.Am '052.0 .w 2 9 " u
L] ] :
3¢ .m 02" ‘0 ‘0 b £6/
@ 0520 ‘0 ‘0 3 1642
8 ose; 0 ' HQNN
{0 ‘0 ‘0 1052,0 0 : !
0 10 ,052,0 ‘0 : .
] 0 ~O .Q -omN.o 3 “mNN
A.ﬁQ .O . 0 ~O .Wm . > _ “.\NN
o 0 R . -
8 8 9 9 ‘0 ‘0 ) el
8 1 2 0 ‘0 ‘0 ) hle
‘0 ‘0 2,0s2,0 52’0 v :
Q@ 0sz, s2.0s2; .
)] .Q ‘0 -Q 3 ~Q W uSN
.ﬁo 5 .W 0 .m ) 1492
. I ' v 992
o ‘o 81816 0 .
.AO ’ ~QmN.O p Q V HQON
€0 0 ‘os2! 2.0 . v -
0 .0 0 050 0 u .
.AO .O ‘0 .D 3 ~o ) n_.0N
<0 ;00 A 0 u .
A 9 9 0 ) .
g 0s2'0 .o .0 3 nme
~ i i v AT
o ‘o ! omm.omm.m o I
y il 0 i55¢ ~
Qo 05020 0 v . |
~Ao -O 0se; 52’0 ‘0 ) nmmN
3¢ .W “c .w “o 0 ) “NmN
8 9 0 ‘0 ‘0 ) ilsg
8 1 o 0 ‘0 ) 1052
; 0 09 b 1692
. i 1t 1892
A~AO ~Q . 0 -O -m ' W mN.\N
o o o o 3 1992
‘(0 ‘0 .omm.omm.o 3 u .
o 10 0l R u .
o 08e.052.0 | ) .
'€0 0 ‘0 ,05¢,0 ‘0 3 |
{0 .O ‘0 .O .Q -m > u_‘._NN
.Ao -Q .O 0 : HOQN
Q3 0 9 ‘0 b 1662
i .o W i8e2
n 1162
(€ ‘o ! v momw
‘0 ‘0 ‘0s2lo ! o .
' ‘0 10520 3 3 o -
‘0 ! ‘0520 00 ) "
hOmN.Q ose; 0 ' ° HNMN | .
% 3 i 90 ) .. tiee
5 : v <{ :0g2 |
c W 622 |
igee
ilee
1922
iyee




K

-

‘0
0
<0

w0520 0 0
1052:0 ‘0 0
1052:052,052,052
‘052/0" ‘0" ‘0§52
2052:0 ;0 10§
'052:0 02,0
052:0 0520

©
0

‘052'0
‘ose‘o !

.
0
0

€052°052
fose;02

0
'0

'0s2'052’0

052/052°052°052

o000 0000

9=39vd %66l $0:20:2) Ig Jdv ny)y

‘0s2'052'052°0
bo so -cmNbo ’
0s2'052°052052°0

LRI R

‘0520520

'0s2;052!0
0 ’0s2

R

0 0

0

0

¢

-
(=g =]
wnun
NN

ER I R O

0000000 00000000

0 ‘0 ‘0se
‘0 ‘052°0

-
o
n
o
-
o
-~ -
[=3=4=]
["a}
o~
R IR R
O0OoOo00O0OO000C

0Oo0O0O0000

- . nn R

- - -
LR
LRI IR

‘0

52"052
mmc

- & w

OO0 O000O0OO0O00O

‘0
ho ’
052’0

-
- . nw e

000000 O00O0O0O0O00O O

WV VWY VWV WWVY VYWYV VYVYVVVYY VWYV Wi W WIN W

UL gxg=3114

3137
i9ee
3113
r433
113
f0LE
262k
3:147
sl2g
f92¢
1628
“wwn

O
-
"M

[ml=T=T=1= 1 ol T I
MMM MMM MM

INOMNOOO—=ANMFINON K

sh0¢

o8



2=39vd %661 S0:20:2L 12 Jdv nyL

‘0 ‘os2’0sz'o !
‘0s2‘0 ‘0 ‘0se’
‘0s2'0 ‘0 ‘0" !
‘0520 ‘0 ‘0 !
‘052:0s2'052°0 _*
‘052’0 ‘0 ose’
0s2'0 ‘0 ‘ose’
€@ ‘0 ‘0s2'0S

‘0 _‘0s2’0sz'0 ‘
‘0s2'0" ‘0 ‘0s2’
‘0s2'0 ‘0 ‘052’0
‘0s2'0 ‘0 ‘052’0
‘0 '052’0s2'0 ‘0
‘0s2'0° ‘0 '052'0
,'052'0 ‘0 ‘082!0
€ ‘0 ‘0s2'0s2'0

-

NN

‘0 ‘oseloseio !
0510 10 108’0
10520 ‘0 1052'0
0 10s2!052052.0
20 0" 10 :0S2.0
,l0s2'o ‘o ‘0sz’o
0 ‘o ‘osz’0s2’0

‘0_‘0s2’0s2'0 ‘0
‘0520 ‘0 ‘052’0
‘0820 ‘0 ‘052’0
‘082°0 ‘0 ‘0 ‘0
02’0 ‘0 ‘0 ‘O

o0 oOooOOoOOOOoO

s2'0

VWV WWVVWWYY WYV VWYY  VWWVWWWY YW YVWWWY VWYY

Ul "gxg=3114

99



1=39vd %661 £1:80:21 L2 Jdv nyL 9 e} T3uad=3114

L NJ019_NO
¢ WHON NO
0 440

3LIHM
MOT13A
VINIOVHLHOIT
Q3¥1HOIN

| NVADLHSIT

» NI3YDLHOI]
EMEICEL]
AVEDNVa
AVEOLINDIT
NMOYd
VN3OV

a3y

NVAD

N3JU

an1g

ovig

- -

/% UOLILUL}3Q 010D &/

O=AIMTINOMNOOO = NMLN

aut yopy
aul jopp
auijapg

auljopg
au| japg
aul Japg
aul jop#
aul Jap#
aul jap#
aui Jopg
aul japy
au jop#
aul japg
auijapg
aul Jopy
auljapg
aul Jop#
aul jop#
autjopg

<y*6ulaIs> IpnouLy

<l°"so> apnjoul#
<4°q1)pas> spnjsuig
<Y"olp3s> apnjouly

*sanbluyo3) uoilewJojsued) IBEWL JIYIO PUB 3I1IABM ‘23 {WJK

Buisn passasoud ade sa)L} 98] ayl °J4ajuisd Jase} uo saL} (d1udesd
Adeuiq obewt) gl juidd o3 auop si 3| .wd_m abewl DY 2yl wod} 1438
Japesy ay) YitM sayty abeury ayj sayty obewy Adeulq pead 1iM wedbold
A31113n Styl "aul3znod Butpead jeudoj 3y} 03} IpBW SEM UOLIEILJLPON

‘wedbodd ay3 jo uolSJIA euULBLJO
9Yy) J0 3soy)l ueyy JayJep aq 03 pu3l SIPEYS Y3 ING S3)NSaJ dpeys
Aedb Jayjoows y  "d)buetdl B 03 WAY3 BULIJIBAUOD JO pEIISUL MO|3q

paisL) aJe 3jey3 sudazied Ajisuap 3yl Aejdsip A}31934lp 03 paJajje usaq

SBY UOLSJ9A SiYl *SOpBYS 4O Jagqunu pa3ilil] B sasn Ajuo 31 ‘JaAsMoOy

*+3afJaset d§ ue uo 31 sjutad pue 1ewiof NOILJYIDVWI UOLSIADL Ayl

ul aq 03 paunsaud ‘UoisuaIXd HWI® muu jnoy3 1M ‘abeuiy us jo dweUI LS
ayy ‘aut) pueiwod SOQ 3yl Wody ‘Indul se SaAdLoaJ tiedboad siy)

*abewt pajutad ayy jo Ajtjenb ayy arouadwi o3 pue
£°2°%°A 2-daGN 03 3pod sLy3 3Jod 03 apew 348 SUOLIEIL}IPOK

L°2°% *J4dA ‘D-daN : pasn J43)idwo)
£6-22-40 : P3l}ipPol 31s8]
uewputd X3V @ Aq pai}ipoW

68-230-20 :PdL3ipoW 3se]
18an - suBJA ‘Y Bied)  :AQ paljipon
uMowjun  :pajeaJd) aieq

Z3)0A s1JY) 1Aq paieaJd

d*ad sweaboud

/x

*
~

MOONO =MD
NS I NN

o
n
~

N O NM TN

4s s 58 65 88 64 43 55 5S4 €5 B0 S0 B8 A -.3 Ly

s o8 28 w0 s8 68 ts o o0
= OMTNON OO

100



t);

<
e
-
)
[~
—_
- T S N N N R R IR T T
x NN AN PN AN P PN N PN AN PPN A P PN R N A N AN A A AN NN A AN O A O O R e R O e
gi OO0 OOODOOOODODOOOODDOOODOOOO000
LY o
~ (5]
* - R E N Y N O R R UL
; '3 VOOOOOO0O0ODO0DODOOOOOOOOO00OODOOO0OOO00O00OO00
£ Rad "
[¥] e »
- N P I O U L R L T R
&:-' EC #QQOOOQOQOQOQQCCOOOQOQOOOOQQOOQQQOQOQOOOOQ
"
L Ll ) ”~~ Ll
- e @ 7]
o W N IR ISR SE S S S S S S S S S LS L UL S S S0 . S,
c g~ o ZOOO0OOCOOO0OOOOOOOOOOOOOOOOOO0O0ON0O0OODOOO0DO0000
— . —
0 - - | a.
wn & x C g) =1
N c [y P N I R S S S I L
- 2‘: - goooooooooocooccooooooooococooccocoooocooo
S
w ) [3 3 - o
~N Csn wom g ot
— ——rngd - _‘:~~~~s~~~-b--~-s~---~~~~~~~s~~s-~~u-~~h~~-
ml Ty r:oé g ;poooooccoocccooooooooocococooooooocoooooc
e .
w Ore  we b= Q
[T 37113 [ 4
<N N-C X g-— T T T Y T YT YT YN Y YN YN N YN o R O O O T T T e ]
E— @ 2-; g = '_ccoooococoocooocooooooooooooooco.—-—-——nmmmr\
— L)
@ &6TE Eg” &
Xz 16 4o aN £
S LONT wlw O ssssmsnessesmssssanbsststhsesssssesssssensn
xa ow || 1_to OO hNNNMNAINININ T == M MMM N N AN A NN I I N NN I Inmnwnn
Pk~ “g | 'g = = N MMM 0O 00 N NN NN DAL D N IBIALA IR AYILA
[ X] L:La c —ee e AN N NN NN N O
cC 0O n‘s_-- gvvuvvvvvvvvvvvvvvuvvvvvvvvvvvvvvvvvuuvvvv
- —
Y= TVTVTT [ -
$3 o5os ESE B
%g >>>> w=Qw-w

BB e A 118 e O
INIALN 0000 V0000

N o (NI VY oF 1 20 [ €0 On O = (N MY <311 30 P €0 O O v T MY a3 11 YO P O O\ O == M F LN O 0 O O
SR RPN RSN IV RRREANIRRGR OSQOSQOOOOF:
-

101

PAGE=2

13 1994

08:

Thu Apr 21 12

ima.c

L
c
[
Q.
]
w
puar]
—
“




R I IR L S S S S LS TS S S T T S U S S S S i
OO0 000DDOOD00000O00OO000 [SY=Y=Y=Y-Y=Y=Y =Yt =JwuTel=]=1s 1]
Y TR R S W S S S S I S T T S S . S o
OO0 ODOODOO00O0OO0O0O OOO0OOOO0OO0O0OOO00O00O
T Y YR K T S, S LS S S S S S S L T . S S g g
CO0OO00O0O00O00O OQQQQQOQQOOOOQQQOOQQQQOQOQOOQOQQQOOQQOOODOQQ

J I IR T SO SE KLY S S, S S S S S L S S i
QOOQOCOOQQOOQOOQOOQOOQQOQQOQQOQQQOQOOQODOQOQOQOQQOOQOQO

1
,
1
’
,
’
L]
’
’
’
I
1]
’
.
1
I
2

- -
OOQDDQOOQQGQOQQQQQOOQOQP‘—PFMMMMNNNNU\I{\I{\H\FFFmemmNNMmmmm
MM MM 0000 NN AN AN BN

e N NN

R T L N O S N S T L S T T S T A T i i
NNNtnlnmm-—--—ru—mmmmI\NNI\mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
- r-!—mmmmooowoNNNNu'\u’nnmmu‘nnl.rnnlnmmmmmmmmmmmmmmmmmmmmmmmmmm
PFP!"NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
T I I T O R W TR L T T T T T T T B A
lntnlnmmmmu‘n.nl.nl.nmmmmmmmmu‘\mmu‘\lnlnlnu‘\mmmu\u\u\mmmmmmmmmmmmmmlnl.nmlnl.nmlnln
mmmmmmmmmmmmmmmmmmmmmmmmmmmlnlnlnu'\mmmmmmmmmmmmu\mmmmmmmmmmm
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
VVVVVVVVVVVVVVVVVVVUVVVVVVVVVUVVVVUVVUVVVVV\/VVVVUVVVVVV

. T € T T T T T T O e T T T T e T e

102

PAGE=3

13 1994

08:

Thu Apr 21 12

ima.c

FILE=prnt




$=39vd

LI T I

-

P O T T T T T T T T R R L R L

Py oYY = = = = = == = = = L= = = = L= L= R = = L= = - LY = Y = Y =Y~ Y Y Y oY = N = Y R Y= Y=Y =T~ e T 1T = 2= R = f X~ T g = f = d = L =

- - N aw

R NN I N S S K S S K N, S S
OO0OOOOOOOOOODOO0OOOOOO0O0O000O0OOOO

IR IR )

00000000000 DOOOOO0O0O00OO

LR L R T I O R U

COOOOCOOOOOOOODOOOOOOO0O0O0O

‘9
‘€9
£9

D
-
e e MMM M)

- -

A i o= e

I N L L,

COOO0OOOOO ™ rmr—MMMM

LRI

- mesaan
-

-~ e . nwane

el MMM M R LA

v661 £1:802L 12 Jdv nyL

9tewl Iudd=3114

O r-NM
NONNN
NN

OO = T
CNANNANNNNNONONONN

NOONO—NMTINONOON

=3
o~

NQ&

OO ONMFUNONOOND — NN TN O
NNV DVEORANOORPRORO

\fu'not
NNnNI\N
e T e e e T € o T T T T ¥ (o T T T T ™ € T T T T € T T e

oO=—N

«Q
O~

103



§=39vd

.- e . w .
unwn
pempty

OOQOOOOQOOOOOOQOOOOOQOOOQOOOOOQPFFQ—MMMMNNNN

T I T S, LS S S S B Bt Ao g iy

I R R

COO0OO000OOo00O

4661 £1:80:21 L2 Jdv nyy

'g52 ‘ggg 'see i65e .65
§52 562 ,55¢ 152 ;5S¢

e
-
wn
n
N
-
wn
wn
o
-
n
L
N
-
[*a)
8]
N

- w

-
MMMMNNNNU\IAIA&
-
wn
n
N
-
n
n
o~
-
n
wn
(2]
-
wn
[Tl
o~

- w wn

I I R L

[oY=Y~Y=toTototaTol ol ok

-
wn
wn
o~

-
w
wn
o

-
[Ta)
wn
N

-
w0n
un
N

9°ewi 3uad=3114

1552} 26.2
15522 :8/2
15522 2002
'5522 1912
15522 62
1662) 9le
1552) 1§42
'552) 12le
1552} 22
15522 2042
15523 2692
1552) 1892
1552} 1092
1552} 1992
'552) 1592
'562) 1992
15522 €92
1552) 1292
15522 1192
'552) 1092
1552} 1662
1552} 1852
1552) 152
1662) 1952
1552) 1662
15522 1952
15522 1§62
1552) 1252
15522 1162
1662) 2052
1552) 1692
16522 892
1552) 1292
1662} 1942
15522 1692
'562) 19492
1562} e9e
'552) 1292
1652) e
'552) 042
15522 1662
15522 1952
1562) 1262
'552) 1952
1552) 1662
15522 19g2
15522 1662
'652) 1282
1552) :lg2
1662) :0€2
1562) 1622
'552) 1822
15522 122
§62) 1922

104



9=39Vd

Ixln/ ummmm
(5ce
{sse

%661 £1:80:21 12 Jdv nyi

1IN079) L4x ‘UL @) L4y
£[321S N1d1 [9S21A" Y2

/[x 49711813 1U}

‘g2

9*ewl juad=3714

ERE !

Jeys pauBisun 913B3s

662

~yo

s

4

sgee
Shee
3117
T43%
‘lee
133
262¢
;47
$12¢

105




2=39¥d 4661 £1:80%2l 12 4dv nyL  9°ewl juad=3114
I sotydeds tdp QOE 398 »/ (353, 'nd00§INOKu $INOT114)HIULidy 1L6g

/x Jajuiid 3983l 4/ (353 "u3%%u 'In078114)33ulad} 10s%
/x 33[43sE7 BZL1BLILUL &/ 303119

$18¢

/s A3LSUalul 4yoBa 404 4/ { 298¢

/x WNY0O Youd 4o »/ { £G8¢

- /v uid youe Joy of 198€

- f(18A-2 X3puL) >> - L €8¢
((2 Xopui << 08X0) B [1BAl [Xapully Ydo) =+ [2 Xopui] nxwvc.:?umdo mmm
_ f(1eA-2 XapuL) - << _ - {088
((27xepul << 08X0) 3 [18A] [xaputly yd) =+ [2 Xapui] [X3pullA_yo 162€
(0 > (1eA-g xopul)) 3! 3 mwm.m

(++18A 13Z1S N]d>1B8A I0=}BA) J0} :9.¢

{0 = [2 Xapul] [XapullA yd N .mmm

(++427X9puU} {321 N1d>2 X3pu} Q=2 Xspul) Joj ) e

(++¥Xapul 19ca>xapul Ip=xspul) Joj fLLE

/x siods uid 1B313J3A 3181N218I ./ 202¢

_ 1698

{(3LIHM"Q3Yy *°°BuLIULIg 13LBN '35831d u’21'0£)43IS 3N :89¢
fCILIHN’3NT8 w2 39%0 s 12 QL '82)MopuULM 3nd 129¢

1(440)jouoliosand :99¢

£69¢

L4 $99¢

$(L)31x% 1€9¢

{(u""B1q 003 st dzis abeu] ,'g'0g’2) 0g)besSAU JOIID $29¢

- - - ) 219¢

(3Z1S 3IDVYHI XVW<OZIS X) }!| Mmm

/x Blq 003 abswl 41 A93YD 4/ mwmm

. . - 3268

2¢uamy “yuddy)usdoj=Ino a1y 296¢

_ - 11

JCuGdy ‘aweu Bl )uado=ul~al i} s9se

/% @113 9beuy uado ./ 1eSE

_ 22sE

/v 1CuOHI"w ‘Sweu Buwy)leduls ./ i16¢

- -, ‘0SE

I9ZLS X = IZIS_A 64¢

9218 BUl = dZIS X :8%¢

VALY

. - 29%E

) 20=921s_A Ul L

{p=azis™X JuL 99¢

_ _ _ lea seyo pauBisun 1ehe

{[3Z1ST3OVAWI XVWIJ944nq 3n0 JByd paubisun si3eys mwm

{g"xapul Jul paubLsun t0Ye

fgxopui  3Jui pauBisun 168€

- - Z¥apul  jul paubisun :8g¢

¢ [3Z1S 39VWI XVWlJoj4ng ul  Jeyd paubBisun o1383S :9¢¢

106



8=39Vd %661 £1:80221 12 Jdv nyL 3-8} 3uud=3114

(g

(@]

—
Ix MIBU 5/ {2229
0 win3ad 12y
- 02y
umu:onwd_wvwmo—uw 6lY
«(ul 9114)3s0123 mm"W
/x Jajulad jasad W, (083 ‘u30%n 13N0_3113)33uludy 9Ly
/x SOlydedb Jaised pud / 1(3S3 'wBdxo%y ‘3IN09714)I3uludy GlY
/x 303[a pue abed u:_gn »/ tHly
elYy
/x S13xtd jo Mou yoed 4o} *\ < 2Ly
/% uJdazied 9)89s AeJB 40 auUl) YoEd O} 4/ LY
/% SUL] Jajsuedl 4/ :(3no"21t4 e21s X Y} .Lowm:n IN0)331aM} 0Ly
I/~ J3jsuedy 3de3s ,/ I(321S X ‘2§3 ._:o—xfux._ 300 ay13)3uiady 1604
_/» 19%1d YaBd 4oy 4/_ < i80Y
{2 xapuL] [{€ XapullJassng UL-g621Y Yo = [€ XapullJdajjng Ino ) m%mw
(++¢ Xapul 13z1s™X>¢ xaput lp=¢ Xapui) Joj} mmoq

) 40y '

(+42" Xapul f3z18” z_mvm Xapu} 0=z Xopul) 4o} €0y
/x syoxid jo auy) e 336 ,/ d(urTaly ‘azysx !} ‘Jasyng ul)peady :20%

- - b $10% |

Ix 9215 A= 4/ (++¥8pu} (U1 9714)3051} Ma az1s Asxapup {0=xapul) Joj 2009 ;

/+ ABYdSip pue abewl ul pead y/ 266€
i86¢
.Aonpm A ‘az1s” X *aweu”Bw 3268
"WU\PY X P¥% * 921§ 9BBWI xx S¥% : SWEN dBewJu\,’IN0T3)13)43utady mmwm
/x soiydedad Jaised 34e3s 4,/ HGLE] =<Fg:ox= .u:o ~3113))3utudy 1h6¢€

/x § WiN)02 03} JOSJND IA0W y/ £33 *009939%n ‘3N073)1})3utudy 126¢



1=39vd %661 LY3iLi2l 12 4dv nyy 37j1Indu=3114

Iju-A uan3ad
1(n()J40393Ap UL adnyiey co_ucooddu=vLoLLwL: (A1) 31t
£((31GN0p)J03Z 1S, (L +)U-Yu) (paubisun))s0})euw(y 31GNOP)=A

Ay 3IGN0P

yu'yu

)
jut

(Yu’ju)lo3oaAp, d\1Ggnop

‘

N L1u-A uan3ay
£(4()10309AL UL 3UN11BJ UOL3BI0Y )8, )JOJIBIU (Af) }L
£((3U}1) 4032154 ( L +1U-Yu) (PAUBESUN))I0)1BUC, JUL)=A

“ 1Ay 3UL
, Iyu'u
(Yu’ u)d03oaAL y

Hu-A wnlad

1(1()J40333A Ul 3an)LlEB} UOLIBI07)18,)J0LI3dU (Af) }L
1((38013)305215,(|+1U-Yu) (Paubisun))oo}jeui(y 18014)=A
IAx 3BOYS

yu'yu

<

Ul
ul

)
ul

(Yu’u)Jo3o9A, 38014

21U-A uaniaJ

{(n()J40309A Ul aJunjiey co_umoo-a=vLoLLch (A1) 30

((J4BYd paubisun)}oazisy(l+1u-4yu) (paubisun))so)jew(y JBYD pa3ubBLsSuUN)=A
IAx Jdeyo paubisun

Iyu’u

{

)
u}

(Yyu’ju)Jo3daA paubisun, Jeyd paubisun

H(LILxe

ICuu\* " "we3SAS 03 Bullixa Mou***,‘a4op3s)jjutidy

1(IX33° 40443’ WU\SYy ' 4apIS) JIutady

I(uUu\ " "1044d swl3-una Sadioay jedlJaunp, ’Jdspis)jutidy
_ 1()3L1Xd ploA

)

_{[1axa3 " Jodda Jeyo
(3%937J0443)J0JJadu PLOA

<Y-o1p3Is> 3pniouiy

s
wn
[Te}

o NOMNOOO—NMTINONOONO T~ NM~T

—— - - -

=M FNOMNDOO— NMTIND

108



¢=39vd 9661 LYiLiiegl 12 J4dy nyL T 1INdU=3714

w uan3ad
4
21ou =< [1Ju
I(n()X1J43BWP UL 2 3J4N}LB) UOLIBI0]18,)J0ddadu ([LIWi) $!
{((ajgnop)}0azisy(}+]3u-you) (paubisun))doyjeu (4 djqnop)=[ilw
3} (++1igdu=>1ijau=1)d04

au =- uw
‘(u()XiJiewp Ul | aJnjley UOL31B30)18,) o;;ogcdﬂs.v 3!
1((¥21an0p)J03Z 1Sy (| +]JU-Yau) (paubLsun))ao)) (xx 319nop)=il

fUye 31GNOP
!} 3ut

O NMFINDON OO
COO00O0O0O0O0OOY™
- T T o T -

u¢uc.~oc.zL:.~L: jul

(You1ou’yau’jau)xtajeu,, 3801}

lw uanyad
{
119U =- 1w
Iu()X1d3eW UL 2 3dnjle) UOLIBI0} By, )JOddddU ([LIw]) 31
£((3404S)$03Z 1S, ( | +]9U-you) {paubisun))so}iew (y 3Joys)=[1u
3 (++logau=>Lljdu=1)40j)

66

)} <86

Zyou’jou’yau’iau ul 26

(4ou’ 1ouHuu’ 1JUIX L I3BUP,, 31GNOR 96

S6

. { %

fw uanjay €6

s { 26

=JoU =- [Ljuw 16
f(u()X1J3BW UL 2 94N)1B) UDLIBI0)18)d0ddadu ([1JWi) 31 06 o
£((38014)403218,(]+13u-y3u) (paubisun))do)jew (5 180713)=[1]W 68 O
)} (++l Yydus>1ijdu=1)Jo4 28 —

28

Jjdu =- 98

L¢n()X1J3BW UL | 9JN)}BJ UOL3BI0] )8y, )JOdJaIU (Wj) i <8

2((438013})403Z1S(|+]JU-YIU) (PaUBLSUN))D0) 18U (xu 3IBOYS )=l mw

fUyy 30014 28

-1 Jut |8

} 08

64

8.

yJ)

9L

62

Y

|74

2l

|73

0L

”~
%s o5 e 6 06 00 85 40 48 Su

14U =- uw
ICu(dXLd3BW UL | adnyiey :omuauo_-a=vLoLchc_AE_v 3t
2((x340YS)J03Z Sy (|+]1J4U-Yau) (Paublsun))d0]1ew (s 3JOYS)=ill

luyy 3JOYs
i1 )
}
e, dyou’you’yau’yau Jul
(You‘ Jou’ Yau’ JJU)X LIJBW 3U0YSyy 3JOYS

{

Qe (M TNV OO
RRABTIVILLELS



£=39vd 9661 19311321 12 4dv nyi 9 11Indu=3714
Jyu’iu jul

IAx 919n0p

(Yu’ U’A)J0309AP 9344 PLOA

<

)

3

n
e
- T T T T T T T O - O T O T T T T e

T((JU+A) (4dBYD))IDU}

fquliu’a, Jul
(Yu'ju'A)Jo3oaA) 3344 PIOA

<
1CQIUHA) (ndBYD)IORUYS

)

u¢c.dc ut
Acc._:.>vgouom>|wwu oion
4 PioA

. HITRTN] B EX]
L1oMau-yop1o+file=fJw (44 ++1I4apio=>ti1aMau=["14pjo=1)Jo}
JjuMaU =- w

, 2¢n()X1438WGNS UL 34N]18BJ UOLIBI0| 18, )J0JJdlu (W) 1
1((438014)J03Z1Sx(1+1JP10-4Jp]10) (PauBisun))oo) el (4 3BOY)=U

lwgy 380
HE! upw

Nwoome\meNwo«o—Nmsﬂnoncoo«or-mm$
MM T ~F ST ST ST 1 ST 3 W3 T NN N NAN IR IN NN O 0 O O

1omMau’ 1umMau’ yopio*1op1o’ydpio’upio Ju
84y 300
ndu:oc.duxuc.;uvdo.duv_o.;;udo.dgvao.avx_guaensmnn umo“w

Y o—

W uJdnyad
<

N OO NMFIND

e AANNNNNNNNNMMMMIN N
. T T T T T T

f1ou =~ [LIw

LJjewl ug 2 aunyie} co_ucuodam=vgoguwgcdﬁn_ue_w.w_

1)309Z1S,(L+19U-You) (paubisun))aoyjew(, ut)=[tju
) (++1dYdu=>121du=4)d04

HOIeL!
H{e ]

d =- w
Lum%_ ui | aJdnjtiey comumuo.dw=vuogguhc_ﬁs_v 3t
309Z1S,(|+)JU-Yau) (PauBLISuUN))o0) jBul(yy IULI=W

My UL )
- “:w:.do:.;gc._gc jui
(you’ 19U’ Ydu’ 1Ju)XLI3BW] vy JUL

L4

NN ON OO0 O = NN ITNO

110



$=39Vd Y661 LY111221 12 4dy nyy 3°)13ndu=3114

! +]4U-Ydu=Mou

usuwo
u_ouc.:oucqw.w upw
: )
Iydu’jou’yau’ au Jut

, L] . - - uﬂ* Uﬂod*
(You’jou’yau’ jau’e)xiaiell 3J9AUOD ., 180} }

_

<

SCC1au4g) (ydBYD))334) 3
Iyou’jou‘yau’ 1au jul

{qyx 3E0Y}

(you’1ou’yau’ jau’q)xLdyeugns 93l PLoA

SCC1uA) (ydBY2))303J4 ¢
110U+ [1IW) (44BYD))I34y n--_udganw“:Lcu_vgom
1y

' . : V

fyou’jau’yau’ jau jul

_ “lilyy Ul

(You’1ou’yau’ yau'wyxialew} aady PLOA

8
1(Q1dus) (ydBYd))2343
201U [11W) (WdBYD))Bad} (--12Ydu=<]IYdu=1)do}
1y

)

u:u:._u:.cgc.dgc utL
-Uyy 27QNOP
(You’jou’yau’ Jau’w)xX1a38Wp 9343 pPLOA

{
' HAQRITET) B¢ 1-TT-) DETNFY
101U+ [LIW) (4xJBYD))AIUY (--1fdu=<liydu=L)I0}
L quy

>

) Iyou’ yau’ydu’ydu Juy
2y, 380}
(Yyou‘ you’yau’ Juu’u)x1a3ew a9l pPLoA

<
LCQIU+A) (pdBYD))DD4Y

Se
&R
111

® 56 95 U5 80 56 50 S8 SE GU US €4 UG S0 G5 BY G SR G4 60 40 05 G0 &8

O=NMIINOVOMNOOO=AIMFINON QOO T NM TN O MO
T T T T T T O T O € T O T T T O T T e e

«Q
0




6=39Vd 661 19:L1i2L L2 Jdv nyL 9°113ndu=3114

£0(14U+9) (dBYD))oauy

{ :0%2
) :ge2

dysu’you’yau’yau JuL :jge

_ 2qxx 3801} :9€2
(You’jau’yau’ 1au’q)XL1a3Bu 3J9AU0D 8344 PLOA :6C2

. dw uanyad

10U~ 14100usB= (W (++[ 7 ++1 1] -MOdU=>1 2 Yau=["Q=1)J0}
u'=- w

1J1BUW 3J9AUOD Ul 8JNYiB} UOLIBD0) )8y )J04ddau (W) !
1801})3009Z1Sy(MOJU) (pPauBlsun))sojiewl (yx 3801}) = W

{1 +)2u-you=y00u

()
«

® X

thee
3374
474
€ :1e2
0} 74
1622
igee
$222
£922
syee

112



Appendix 2.

Description of the Discrete Cosine Transform (DCT)
as Implemented by the Joint Photographic Experts Group (JPEG)




The Discrete Cosine Transform (DCT): Definitions and Rationale
Compression using the DCT is carried out in three stages: 1) DCT transform, 2)
coefficient quantization, and 3) lossless coding. The two-dimensional DCT (cf., Pennebaker &

Mitchell, 1993; Rao & Yip, 1990) is defined as follows:

N=1N-1 ; ;
DCTG.j) = —J;:N—C(i) -C() EO )Z)O 1(x,y) - cos[(—z—x%vl)l—n} -cos[(—zz-gNL)]E} N,

where C(x) =1/ J2 when x=0 and C(x) = 1, otherwise, for an image of size NxN pixels. The
DCT transform yields an NxN (i.e., square) matrix of frequency coefficients.

The inverse DCT is defined similarly as:

P
—

N-1 N- . .
Ix,) = —21]\7 p y}zjo CG) - C() - DCTG, j) - 1%, %) -cos[-(-z—%;mjl -cos[%lm:l . (B)

After taking the DCT of an image, all the elements in row 0 have a zero frequency
component in one direction, and all the elements in column 0 have a frequency component of zero
in the other dire;ction. As the zeros and columms move away from the origin, the coefficients in
the transformed DCT matrix begin to represent higher frequencies, with the highest frequencies at
position N-1 of the matrix. This fact is significant in image compression. For most images, the
frequency components in row 0 and column 0 (the DC components) are relatively large. As we
move away from the DC components toward the higher frequencies, we find that the coefficients
not only tend to have lower values, but they become less important perceptually for image
description. So the DCT can help to identify pieces of information in the image that can be
effectively removed without seriously compromising image quality. The quantitative description
of image quality is an important issue. So far, there is no single, good measure for specifying the
perceptual quality of an image. The procedure for deciding how to discard the relatively

insignificant image information (ie., coefficients) will be described later.
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Before taking the DCT, the image is broken down into small blocks of size 8x8 or 16x16
pixels, and the DCT is taken on these smaller blocks. The upper left comer in each block
represents the DC term for that block. The lower right corner of the block represents the highest
frequency for the block. The block size is a parameter, however, the conventional practice is to

use an 8x8 block.

Quantization

The next step in image compression is quantization. The original image is represented by
8 bits per pixel resulting in 256 different gray scale levels. After the DCT, each frequency point
takes on values in the range from -1,024 to +1,023, and thus occupies 11 bits. Quantization is a
procedure that reduces the number of bits required to represent each coefficient. When we
reduce the number of bits needed to store the coefficients, we also reduce precision. Since the
coefficients far from the low frequency components contribute little to perceptual image quality,
the precision of these coefficients can be low (i.e., they can be represented with a small number of
bits). The farther away from the DC-point of the image, the less a given element contributes to

image quality, and the less we are concerned with its precision.

Quantization is implemented using a quantization matrix. For every element position in
the DCT matrix: a corresponding value in the quantization matrix gives a quantization value
step-size. This step-size ranges from 1 to 255. The most important elements in the image will be
encoded with a small step size, with size 1 giving the most precision. The less important values,
corresponding to high frequencies, will be encoded with a large step size. The quantization

formula is as follows:

DCT(i.j)
| step_size(i, j)} ’ ©

where, step_size (i,j) is obtained from the quantization matrix. From the above formula, it is clear

Quantized_value(i,j) = Round_to_nearest_integer{

that for large step-size values, small DCT (i,j) values will be quantized to zero. This is the case,
for instance, for most high frequency components. The smaller the step size, the higher is the
precision of the quantization . Thus, for example, a high value of DCT (i,j) with a small step-size
will have a large quantized value. A small value of DCT (i,j) with a large step-size will be
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quantized to zero. Thus, only if high frequency coefficients reach unusually large values, will they
be quantized to non-zero values.

The dequantization formula operates in reverse order:
DCT(i,j) = Quantized_value(i,j) - step_size(i,j) . (D)

Obviously, large step-sizes can generate large errors.

Selection of a Quantization Matrix

The selection of an appropriate quantization matrix is the most important step in
determining the quality of a decompressed image. Although there is no rigorous mathematical
theory by which to choose the quantization matrix, there are many experimental approaches. One
of the approaches is to measure the error between the original image and the decompressed image
for each quantization matrix, and then choose the quantization matrix that gives the minimal error.
Another approach is to evaluate the decompressed image using perceptual criteria. Of course, the
perceptual criterion will not always correspond exactly to the minimal error criterion. Because
the quantization matrix determines the decompressed image quality, choosing extraordinarily large
step-sizes for the DCT coeflicients results in excellent compression ratios but poor image quality.
By choosing small step-sizes, we get low compression ratio but very good decompressed image
quality. This tradeoff allows a great deal of flexibility in choosing the required picture quality

based on imaging requirements and available storage.

The quantization matrix desired is computed as follows:
Step_size[i][j] = 1+[(1 + (i +))) - quality — factor] (E)
First, the user selects a quality factor from 1 to 25. Quality factor 1 corresponds to best quality,

while 25 corresponds to worst quality. Thus, using Equation E, the quantization matrix for

quality 2 would be:
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5 7 9 11 (M1)

As an example, if the DCT matrix before quantization were:

84 62 1 -18 (M2)
52 =36 -10 14

-39 58 12 17 ,
after dequantization using M1, we would have:

90 0 -7 0
35 .56 9 11 (M3)
-84 54 0 -13

45 33 0 0

The difference matrix is:
2 3 2 -7

-4 -2 3 6
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which are rather small entries for a quality factor of 2. Thus, we would conclude that the

quantization error affects the image quality.

Coding

The final step in compression is coding the quantized images. Recall that the coefficient
block (0,0) represents the DC-value (i.e., the mean mtens1ty) of the corresponding image block.
Usually, the adjacent image block has a similar mean intensity value, and, therefore, for encoding
purpose, the absolute value of the (0,0) coefficient-block is replaced by a relative value. Since
adjacent blocks in an image are usually highly correlated, coding a given DC-value as the
difference from the previous DC-value typically produces a very small number. Coeflicients are
encoded using run-length encoding of zero-value. Since a large number of coefficients are
truncated to zero, this encoding scheme is very efficient. Finally, a zig-zag reordering of

coefficients is performed to increase the run length of zero coefficients (see e.g., Pennebaker &

Mitchell, 1993).
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